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H3yneHO H3MeHeHHe 6ojibiuoro HHCJia (CBbiine 50) KOJiHHecTBemibix noKa3aTejien yjibTpacTpyKTypbi cexpe- 
TOpHbix KjieTOK xcejie30K Ha cTaaHH KJieTOHHoro aejieHna (MepHCTeMaxHMecKOH), cTa^HH oTJioxceHHH npoTy6e- 
paHixeB o6ojiohkh (pacTymne >Ke;ie3KH) h 3pejiOH ctqjxhh . YcTaHOBjieHO, hto HapyxcHaa cexpeTopHaa KJieTKa 
3pe?ioH HecTHMyjiHpoBaHHOH xcejie3KH o6i>eMOM 7090 mkm 3 coaepxHT b cpeaHeM 148 njiacTHu, 1212 mhtoxoh- 
ap«H, 58 nepoKCHCOM, 129 jihkthocom, 15 000 ABHxeymHxca k kjictohhoh oOonoHKe ceKpeTopHbix ny3bipbKOB 
C IIHmeBapHTeJIbHblMH (JjepMeHTaMH, OKOJIO 10 MJIH CB 060 JlHbIX H 7 MJIH MeM6paHHO-CB«3aHHbIX UHTOnJia3MaTH- 
MecKHX phOocom, a Taoce rpaHyjiapHbiH 3Haomia3MaTHHecKHH peTHKynyM c njiomaabio MeM6paH okojio 
15 000 mkm 2 . AnnapaT rbjibaxcH nponyimpyeT 3 Tuna ny3bipbKOB: MejiKHe, c KjiaTpHHOBbiM OKaHMJieHHeM, 
TpaHcnopTHpyiomHe 6e;iKH — Ha Bcex CTajiHsix, cpeniiero paiMepa, ynacTByioiiiHe b o6pa30BaHHH nojiHcaxapnuoB 
MaTpHKca kjictohhoh o6ojiohkh — Ha 1 -h CTajmn, KpynHbie, ynacTBy k)ihh e b (J>opMHpoBaHHH ripoTyOepanueB 
o6ojiohkh — Ha 2 -h CTaaHH. Caen an BbiBoa, hto nono6HO noaxcejiynoHHOH xcejie3e MjieKonHTaiomHX nnmeBa- 
pHTejibHbie xcejie3KH Drosophyllum lusitanicum hhtchchbho CHHTe3HpyiOT h ceKperapyiOT irmponaibi HenpepbiB- 
ho, HaHHHaa co CTaaHH pocTa h He3aBHCHMO ot nona&aHHJi HaceKOMoro Ha jihct (KOHCTHTyTHBHbiH ran ceKpeunn). 
BHyTpHicneTOHHbiH TpaHcnopT (JjepMeHTOB ot MecTa CHHTe3a (cBjnaHHbie c peraKyjiapHbiMH MeM6paHaMH 
pH6ocoMbi) k MecTaM OTjioxceHHH (KjieTOHHaa o6ojiOHKa, ee nporyOepaHubi h HexoTopbie BaKyojiH) ocymecTBJia- 
eTca nepe3 aHKraocoMbi, TpaHC-TojibaxcH peTHKynyM h KJiaTpHHOBbie OKaHMJieHHbie ny3bipbKH. riocjienHHe 
CJiyacaT He TOjibKO, Kax CHHTanocb panee, ana BHyrpHKJieTOHHoro TpaHcnopTa khcjimx rnapojia3 b BaxyojiH (y 
paCTeHHH) H J1H30C0MW H 3H£OCOMbI (y XCHBOTHblx), HO H flJIH HX CeKpeilHH H3 KJieTKH. 

KjnoneBbie cjiOBa: njiOToaaHbie pacrenHa, Drosophyllum , yjibTpacrpyKTypa, MopcfjOMeTpHH, ceKpeuna 
rHapojia3, TpaHC-rojibaxcH peTHKynyM, OKaHMJieHHbie ny3bipbKH. 

HecMOTpn Ha HeocjiaOeBaiomHH HHTepec nccjieflOBaTejien k CHH^poMy fuiotohahocth 
pacTeHHH (BacHjibeB, 1977; Juniper et al., 1989; Adamec, 1997; Owen, Lennon, 1999; 
Jobson et al., 2000; h ap.), cyOKjieTOHHbie MexaHH3Mbi (JjyHKUHOHHpoBaHHH nHmeBapn- 
TejibHbix xcene30K, ceKpeTHpyiomHx KHCJibie rcmpojia3bi, aeTanbHO H3yHanncb noKa TQjibKO 
y 4 poaob — Pinguicula , Dionaea , Aldrovanda h Drosera. Ebuio ycTaHOBjieHO, hto o^hoh 
H3 HawOonee xapaKTepHbix ynbTpacTpyicrypHbix nepT ceKpeTopHbix kjictok >xejie30K sthx 
pacTeHHH, Kax h OejiOKceKpeTnpyiomHx xchbothmx kjictok, hbjihctch CHjibHoe pa3BHTHe 
rpaHyjinpHoro 3H,aonjia3MaTHHecKoro peTHKyjiyMa (TOP). 3to HaOjuojieHHe Haxoxumocb b 
COrJiaCHH C jEUlHHblMH no XHBOTHbIM KJieTKaM, COrjiaCHO KOTOpbIM CHHTC3 CeKpeTOpHOrO 
6ejiKa ocyuiecTBjineTCH MeM6paHHO-CBR3aHHbiMH pnOocoMaMH FOP. Pe3yjibTaTbi sneKTpOH- 
HO-MHKpocKonHHecKOH aBTOpa^norpacjjn h , nojiyneHHbie ana nnmeBapHTejibHbix acejie30K 
Dionaea muscipula (Robins, Juniper, 1980b), a TaKxce jyifl ceKpeTHpyiomero rLjipojia3bi 
anenpoHOBoro cjioh 3epHOBKH Hordeum vulgare (Chen, Jones, 1974), noflTBepxcnaiOT 

TOHKy 3peHHH, HTO, KaK H B )KHBOTHbIX KJieTKaX, CHHTC3 nHIUeBapHTeJIbHblX (JjepMCHTOB 
JIOKaJIH30BaH B r3P. 
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OnHaico MHeHHH o po.iH npyroro KOMnoHeHTa SejioKceKpeTHpyiomeH cwcTeMbi xchbot- 
Hbix KjieTOK — annapaTa Tojibnacn (AO — b (J)yHKUHOHHpOBaHHH nnmeBapHTeJibHbix 
xcejie30K ruiOTOHUHbix pacTeHHH npoTHBopenHBbi. Ojihh aBTOpbi (naHHbie no Dionaea : 
Schwab et al., 1969; Henry, Steer, 1985; Pinguicula : BacwjibeB, MypaBHHK, 1986; 
MypaBHHK, 1988a; Aldrovanda : MypaBHHK h np., 1995; MypaBHHK, 1996; Drosera : 
MypaBHHK, 2000) cnnTaiOT, hto, KaK h y xchbothwx, ceKpeuna rnnpojia3 nponcxonnT npn 
ynacTHH Ar, ot ahkthocom KOTOporo OTHJieHaiOTca ny3bipbKH c cjjepMeHTaMH. 3th 
ceKpeTopHbie ny3bipbKH nepeHOcaTca k njia3MajieMMe, h ^epMeHTbi BbmejiaioTca H 3 
UHTonjia3Mbi b oOojiOHKy KjieTKH nyTeM 3K30UHT03a. Hpyrne aBTopbi (naHHbie no Pingui¬ 
cula : Heslop-Harrison, 1975; Dionaea : Robins, Juniper, 1980a; Juniper et al., 1989) 
neTKHx naHHbix b nojib3y ynacraa Ar b ceKpeunn rnnpojia3 He nojiyHHJin. 

Y njiOToannoro pacTeHna Drosophyllum lusitanicum Link, oO^eKTa HacToamen pa 6 o- 
Tbi, Ha jiHCTbflx o6pa3yiOTca 2 THna xcejie30K — cToanne (Ha juiHHHbix Hoxcxax) h 
nejibTaTHbie cnnaHne. 1-e cexperapyioT nojiHcaxapnjmyio cjiH3b h cjiyacaT nna npnBJiene- 
Hna h yjiaBJiHBaHHH HaceKOMbix, 2-e, KaK 6 bmo ycTanoBjieHO cneunajibHbiMH onbiTaMH 
(Fenner, 1904; Quintanilha, 1927), o 6 pa 3 yiOT nocne nonanaHna xcepTBbi nnmeBapHTejib- 
Hyio xcH^KOCTb h noniomaiOT nponyKTbi nepeBapnBaHna. UnToxHMHHecKne naHHbie 
noKa3biBaiOT, hto nnmeBapHTejibHbie cf)epMeHTbi — 3CTepa3a, aMHjia3a, npoTea3a, Kncjiaa 
(}}0C(j3aTa3a OTKJianbiBaiOTca y necTHMyjinpoBaHHbix nnmeBapHTeJibHbix xcejie30K D. lusi¬ 
tanicum b oGoJiOHKe ceKpeTopHbix KjieTOK (Heslop-Harrison, 1975, 1976) h nocne 
CTHMyjiauHH BbinejiaiOTca OTTyna, ynacTBya b o6pa30BaHHH nnmeBapnTejibHOH xhakocth. 
3ananen naiiHoro nccjienoBaHna aBJiaeTca pa3pa6oTKa npencTaBJieHnn 06 ocodeHHOCTax 
cf)yHKUHOHHpoBaHHa KjieTOK xcejie30K 3Toro pacTeHHa. 

IlpoBeneHO H3yneHne jmHaMHKH Oojibiuoro nncjia KOJinnecTBeHHbix h KanecTBeHHbix 
npH3HaKOB yjibTpacTpyKTypbi KjieTOK b xone pa3BHTna xejie30K h non BjinaHneM «non- 
kopmkh», HMHTHpyiomeH nonanaHne xcepTBbi Ha jincTba. Oco 6 oe BHHMaHHe ynejieHo 
KOMnOHeHTaM 3HnOMeM6paHHOH CHCTeMbI KJieTOK, B OCoOeHHOCTH TpaHC-rOJlbn>KH peTH- 
KynyMy (TrP) h OKaHMJieHHbiM ny 3 bipbKaM. TrP — KOMnoHeHT annapaTa Tojibnacn, b 
kotopom, KaK 6 buio cpaBHHTejibno HenaBHO ycTaHOBJieHo jma xchbothwx KjieTOK (Griffiths 
et al., 1995; Keller, Simons, 1997; Traub, Kornfeld, 1997), nponcxonnT o6pa30BaHHe 
pa3JiHHHbix (b tom HHCJie h oKaHMjieHHbix) ny3bipbKOB — cpencTB ObiCTporo HanpaBJieH- 
Horo TpancnopTa no KjieTKe nojincaxapnnoB, OejiKOB (b tom HHCJie MeMdpaHHbix h 
3anacHbix) h npyrnx BemecTB, cexpempyeMbix H3 npoTonnacTa hjih nocTynaioimix* b 
KJieTKy. B nacTHOCTH KHCJibie rnnpojmbi — nnmeBapHTejibHbie cjjepMeHTbi, xapaKTepnbie 
jyia jih30com xcHBOTHbix KjieTOK, nepeHOcaTca b 3th opraHejuibi b MejiKHx ny 3 bipbKax, 
MeMGpaHa KOTopbix npn oraeJieHHH ot TrP HeHanojiro noxpbiBaeTca «OKanMjieHneM» H 3 
ocoOoro 6 ejiKa KjiaTpHHa (Hunziker, Geuse, 1996; Schmid, 1997). TIT h cBa 3 aHHbie c 

HHM OKaHMJieHHbie ny3bipbKH HneHTH(j3HUHpOBaHbI TaKXCe H B paCTHTeJIbHbIX KJieTKaX 
(BacHjibeB, MypaBHHK, 1995; Robinson, 1996), b tom HHCJie b KJieTKax nnmeBapHTeJibHbix 
xcejie30K njioToajuibix pacTeHHH (BacHjibeB, MypaBHHK, 1986; MypaBHHK h np., 1995; 
MypaBHHK, 1996, 2000). Bbuin nojiyneHbi naHHbie (Jiang, Rogers, 1998; Neuhaus, Rogers, 
1998; Robinson et al., 1998; Hillmer et al., 2001), hto h y pacTeHHH OKaHMJieHHbie h 
nponcxonaume H3 hhx MejiKHe (okojio 50 hm b nnaM.) ny3bipbKH BbinojiHaiOT aHajiornn- 
Hyio (J)yHKUHK), nepeHoca KHCJibie rnnpojia 3 bi ot nHKTHOcoM AT b cneuHajiH3HpoBaHHbie 
BaKyOJIH - JlH30COMbI. 

npn cfjyHKUHOHajibHOH HHTepnpeTauHH nojiyneHHbix KOJiHHecTBeHHbix naHHbix Mbi 
HCXOnHM H3 Toro, HTO MeXC^y CTeneHbK) pa3BHTHH T3P H HHTeHCHBHOCTbK) CHHTe3a 
rnnpojia 3 HadjnonaeTca npaMaa Koppejiauna (Uchiyama, Saito, 1982; HeBopoTHH, 1992), 
a aKTHBHoe cocToaHne AT xapaKTepH3yeTca yBejiHHeHHbiMH hhcjiom ceKpeTopHbix ny3bipb- 
kob (Cornejo et al., 1988; Schnepf, 1993), hhcjiom h nnaMeTpoM jjhkthocom (Staehelin 
et al., 1990; Iijima, Kono, 1992). Mbi ncnojib 3 yeM Taxxce HMeioumeca npencTaBjieHna o 
CTpyKTypHOH CTopoHe npoueccoB cHHTe3a h cexpeunn OejiKOB b acejie3ax (npeacne Bcero 
nonacejiynoHHOH acejie3e) acHBOTHbix. Hipn aHajiH3e SHepreTHHecKOH oGecneneHHOCTH sthx 
npoueccoB b nnmeBapHTeJibHbix acejie3Kax ynnTbiBaeTca, hto b acHBOTHbix KJieTKax 
(Jakovcic et al., 1978; Bornstein et al., 1992) BbiaBjieHa Koppejiauna Meacny CTeneHbio 
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pa3BHTH5I KpHCT, C OflHOH CTOpOHbl, H aKTHBHOCTbK) flblXaTCJIbHblX (jjepMCHTOB MHTOXOH- 
flpHH H HHTeHCHBHOCTbK) CHHTe3a CeKpeTa, C flpyrOH. JXna paCTHTeJIbHbIX KJieTOK ydaHOB- 
jieHa Koppejiauwa Mexmy CTeneHbio pa3BHTH5i KpwcT h HHTeHCHBHOCTbK) AbixaHHa (Couee 

et al., 1992 ). 

CjieAyeT OTMeTHTb, hto Mopc[)OMeTpHHecKHH nojixotf yxce jx an cboh pe3yjibTaTbi npn 
pa3pa6oTKe npejiCTaBjieHHH o 3aKOHOMepHOCTax cjjyHKUHOHHpoBaHHH nnmeBapHTejibHbix 
xcejie30K Apyrax njiOToajmbix pacTeHnn (aaHHbie no Dionaea : Robins, Juniper, 1980a; 
Juniper et al., 1989; Pinguicula : BacnjibeB, MypaBHHK, 1986; Aldrovanda : MypaBHHK, 
1996; Drosera : MypaBHHK, 2000 ). B jiaHHOH paSoTe hhcjio aHajiH3HpyeMbix kojihhcct- 
BeHHblX npH3HaKOB 3HaHHTejlbHO yBeJIHHeHO, HTO n03B0JiaeT CyAHTb He TOJIbKO O JlOKaJIH- 
3auHH npoueccoB cHHTe3a h BHyTpHKJieTOHHoro TpaHcnopia nnmeBapHTejibHbix c|)epMeH- 
TOB, HO H 06 HHTeHCHBHOCTH 3THX npOUeCCOB, B03M0XCH0M yHaCTHH B HHX BCeX KOMnO- 
HeHTOB KJieTKH. AHajiH3 nojiyneHHbix KOJiHHecTBeHHbix ^aHHbix no Drosophyllum 
lusitanicum h HMeiomenca HH^opMaunn no^pyrnM njioToajmbiM pacTeHHflM ncnojib3yeTca 
jyifl pa3pa6oTKH MOflenen (J)yHKUH0HHp0BaHH5i KJieTOK nnmeBapHTejibHbix xcejie30K. 

HacToamaa CTaTbfl nocBameHa xcejie 3 KaM b nepnofl hx pa 3 BHTH$i jxo CTHMyjumuH. 
ripeflBapHTejibHbie pe 3 yjibTaTbi paOoTbi BKJHOHeHbi b MOHorpacjwio B. Juniper c coaBT. 
( 1989 ) h onyOjiHKOBaHbi JI. E. MypaBHHK ( 19886 , 1997 ) b BHjie Te 3 HCOB. 

Hejib 35 i He BcnoMHHTb, hto nnmeBapnTejibHbie h cjiH 3 eBbie xcejie 3 KH D. lusitanicum 
6 bIJIH OflHHM H 3 nepBbIX o 6 l>eKTOB 3 JieKTpOHHO-MHKpOCKOnHHeCKHX HCCJieflOBaHHH pacTH- 

TejibHbix KJieTOK (Schnepf, 1960 , 1963 ). ripn stom E. Schnepf ( 1963 ) noKa3aji, hto 
ceKpeTopHbie KJieTKH o6ohx THnoB xcejie30K cojiepxcaT xoporno pa3BHTbin rpaHyjinpHbin 
3Hjjonjia3MaTHHecKHH peTHKyjiyM, KOJinnecTBO KOToporo, KaK h hhcjio MeM6paHHO-CBH- 
3aHHbix pnOocoM, nocjie ncKyccTBeHHon CTHMyjiauHH yBejiHHHBaiOTCfl, a o6pa6oTKa 
jiHCTbeB HHrHOHTopaMH OejiKOBoro CHHTe3a (Schnepf, 1972 ) Bbi3biBaeT yMeHbiueHHe 
KonHHecTBa T 3 P. 3to yKa3biBaeT Ha pojib T 3 P b CHHTe3e nHmeBapHTejibHbix cfiepMeHTOB. 
B to xce BpeMH hhkbkhx ny3bipbKOB TojibjixcH b nHmeBapHTejibHbix xcejie3Kax aBTopy 
HjieHTH(|}HUHpOBaTb He yjjajiocb, h MexaHH3M ceKpeuHH ocTajica HeacHbiM. 

Schnepf ( 1961 ) nepBbiM npHMeHHji MopcjxjMeTpnHecKHH nojixofl npn onncaHHH yjibT- 
pacTpyKTypbi ceKpeTopHbix kjictok. Oh nojicHHTaji (npaB^a, 6 e 3 CTaTHCTHHecKOH o 6 pa- 
6otkh) hhcjio ahkthocom, njiacTHjj, mhtoxoh^phh h ny 3 bipbKOB TojibAxcn Ha 100 mkm 2 
cpe 3 a HapyxcHbix h BHyTpeHHHX ceKpeTopHbix kjictok o6ohx THnoB HecTHMyjinpoBaHHbix 
xcejie 30 K Drosophyllum lusitanicum. OKa 3 ajiocb, hto ahkthocom b HapyxcHbix KJieTKax 
cjiH 3 eBbix xcejie 30 K 3 HaHHTejibHO Oojibuie, neM b nHmeBapHTejibHbix (16 h 7 cootbctct- 
BeHHO), a BO BHyTpeHHHX OAHHaKOBO MaJlO ( 3 ), Toma KaK MHTOXOHJlpHH BCTpenaiOTCH 
name bo BHyTpeHHHX KJieTKax h b paBHOM HHCJie b o6ohx ranax xejie 30 K (23 h 37 
cooTBeTCTBeHHo). Eiy 3 bipbKH TojibjixcH (b HHCJie 31 ) 6 buiH oOHapyxceHbi TOJibKo b Hapyxc- 
hom cjioe cjiH 3 eBbix xcejie 30 K. 


Maiepnaji h MeTo^HKa 

PacTeHHa BbipamHBajin b opaHXcepee. Hsynajin xcejie3KH JiHCTbeB Ha 3 ycjioBHo 
BbmejieHHbix CTa^nax: MepncTeMbi (xcejie3KH eme He 3aBepwHjiH centum kjictok), pocTa 
(He3a^ojiro jio 3aBepmeHHa pocTa, b Hanajie otjioxcchhh npoTyOepaHueB oOojiohkh) h 
3pejiocTH. 2Kejie3KH Ha sthx CTajmax moxcho HaOjiKmaTb Ha ojjhom pacTymeM HMeiomeM 
HHTeBHjmyio c})opMy jiHCTe: MepncTeMaTHHecKne — b CBepHyTOM b BHjie 3aBHTKa kohhhkc, 
pacTymne — noji 3aBHTKOM h 3pejibie b 6a3ajibHon, 3aKOHHHBmeH ymiHHeHne nacTH jiHCTa. 

YnacTKH JiHCTbeB xopomo pa3BHTbix pacTeHHH c})HKCHpoBajiH b jieTHee BpeMa b TeneHHe 
5 h b 3 %-m pacTBope DiyTapajibjienma Ha (JjoccjjaTHOM 6ycJ)epe (pH 7 . 2 ) npn KOMHaTHOH 
TeMnepaType hjih b 2 %-m He3a6ycf)epeHHOM boahom pacTBope nepMaHraHaTa Kajina Ha 
Jibxry. flocjie rayTapOBon (JwKcaixHH h npoMbiBKH Sy^epoM MaTepnaji nepeHOCHjiH b 2 %-h 
XOJIOAHblH paCTBOp TeTpaOKCHAa OCMH51 H OCTaBJiajlH Ha HOHb B XOJIOJIHJIbHHKe. flajiee 
(npn o6ohx cnocoOax c^HKcaunn) cjiejioBajiH o6e3Bo>KHBaHHe h 3ajiHBKa b cMecb snoHa h 
apajiAHTa. AHajiH3 h cf)OTorpact)HpoBaHHe yjibTpaTOHKHX cpe30B nnmeBapHTejibHbix xcejie- 
30k npoBOAHjiH c noMombio 3JieKTpoHHoro MHKpocKona Hitachi- 600 . 
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MeTOAHKa MopcjsoMeTpHHecKoro HccueAOBaHHH nojjpoOno onncaHa paHee (BacnjibeB, 
MypaBHHK, 1997a, 6). CpeflHHH o6beM Hapy>KHbix ceKpeTopHbix KjieTOK nniueBapHTejib- 
Hbix xcejie30K no,ncHHTbiBajiH yMHO>xeHHeM ruiomazm nonepenHoro cpe3a kjictkh Ha jjjiHHy 
nepHKJiHHajibHOH ctchkh h KOHTpojiHpoBajiH ero, hcxojja H3 a6cojiioTHoro h napunajibHoro 
o6T>eMOB ajipa. rinomaAb (b KBajjpaTHbix MHKpOMeTpax) MeMOpaH T3P b 1 mkm 3 UHToruia3Mbi 
onpeAejiajiH c noMombio TpacfiapeTa (b BH/je napajuiejibHbix jihhhh) ^ejieHHeM yaBoeHHoro 
HHCJia nepeceneHHH peTHKyjiapHbix MeM6paH c jihhhbmh na cyMMapHyio jyiHHy jihhhh (b 
MHKpOMeTpax) uHTonjia3Mbi Ha chhmkc. Hhcjio ph6ocom h ceKpeTopHbix ny3bipbKOB b 
1 mkm 3 UHT030JI5I onpeAejumn (Steer, 1981) jjejieHHeM no,acHHTaHHoro Ha cHHMKax hx 
HHCJia Ha 1 mkm 2 Ha hx jjnaMeTp (juih phGocom — 0.02 mkm). JSj m pa3rpaHHneHH5i unciepH 
b AHKTHOcoMe Hcnojib30BajiH KpHTepHH, npHBejjCHHbie b cTaTbe L. Staehelin c coaBT. 
(1990). ripn no^cneTe He yHHTbiBajin TpaHcnopTHbie ny3bipbKH y ahkthocom (ohh TaKoro 
xce pa3Mepa, KaK h rjiaAKHe ceKpeTopHbie GejiKOBbie ny3bipbKH, ho OTJiHHaiOTca or hhx 
TeM, hto pacnojiaraioTCfl b cTBope uHCTepH ahkthocom). Ilpn onpejiejieHHH njiomajiH 
nepHKJiHHajibHOH h aHTHKjiHHajibHbix CTenoK, HeoOxoztHMOM mi a ycTaHOBjieHHfl o6mero 
HHCJia njia3MOAecM, cfiopMy ceKpeTopHoii KJieTKH paccMaTpHBajiH KaK napajuiejienHneji. 


Pe3yjibTaTbi 

nnmeBapHTejibHbie xcejie3KH HMeiOT b njiaHe OBajibHyio hjih OKpyrjiyio cjoopMy h 
BapbnpyiomHe pa3Mepbi (anaMeTp 100—250 mkm). Ohh coctobt h3 4 cjioeB KjieTOK: 
HapyxcHoro h BHyTpeHHero cjioeB ceKpeTopHbix KjieTOK, nojtCTHjiaiomero cjiob cjierKa 
ynjiomeHHbix OapbepHbix h 3H^o,aepMOHjuibix kjictok h cjioh 6a3ajibHbix KjieTOK, nepexo- 
flflllJHX B OCHOBHbie KJieTKH 3nHJjepMbI (CM. pHCyHOK). Ba3aJIbHbie KJieTKH KOHTaKTHpyiOT 
c TpaxenjjaMH TepMHHajibHoii >khjikh. XapaKTepHaa ocoOeHHocTb ceKpeTopHbix KjieTOK — 
HajiHHHe y Hapy>KHOH h BHyTpeHHeii nepHKjiHiiaJibHbix ctchok BbipocTOB /jjihhoh 1— 
2 MKM. BbipOCTbl OTXOABT OT aHTHKJIHHaJIbHbIX CTeHOK, Ha nonepeHHOM Cpe3e HMeiOT 
4)opMy KjiHHbeB h B^aiOTCH b nojiocTb KJieTKH Ha pa3Hyio rnyOHHy. 

HacToamaa pa6oTa nocBameHa H3yneHHio b ochobhom Hapy>KHbix ceKpeTopHbix KjieTOK 
nHmeBapHTejibHbix xejie30K. flHHaMHKa pa3MepoB sthx KjieTOK h napaMeTpoB hx yjibTpa- 
CTpyKTypbi Ha 3 cTa^HHX pa3BHTHa >xejie30K npHBeAeHa b Ta6ji. 1 — 9. 



CTpoeHwe nHmeBapHTejibHOH )Kejie3KH Ha nonepeHHOM cpe3e jiHCTa. 

6a3 — 6a3ajibHbie KJieTKH, 6ap — 6apbepHbie (SHflonepMOHflHbie) KJieTKH, my — BHyTpeHHHH cjioh ceKpeTopHbix kjictok, kjiu — 

KJlHHOBHflHbie BblCTynbl o6ojIOMKH ceKpeTopHbix KJieTOK, MC3 -KJieTKH Me30(j)HJlJia, Hap -HapyXHblH CJIOH ceKpeTopHbix KJieTOK, 

non — «noacoK Kacnapn», mpa — TpaxeajibHbiii 3JieMeHT, 3nu — OCHOBHbie KJieTKH annaepMU. MacuiTaOHaa jiHHeiiKa: 10 mkm. 
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MepHCTeMaTHnecKHe vxeae3KH. XapaKTepHbie aepTbi yjibTpacTpyKTypbi Gyaymnx 
ceKpeTopHbix KjieTOK Drosophyllum lusitanicum caejiyiomne. npeoGaajiaiomnM xoMno- 
HeHTOM KJieTOK flBHfleTCH UHT030JIb (Ta6jl. 1, 2), HaCbimeHHblH CBOGo^HblMH pw6oCOMaMH 
(Ta6ji. 3). Ha 2 MecTe no o6i>eMy HaxojwTca aapo, cojiepxcamee naorabin xpoMaraH 
peraxyaxpHoro (xpoMOHeMHoro) rana. flapbiinxn xpynHbie (2.6 ± 0.3 mkm b anaM.), c 
M03anMHbiM B3anMHbiM pacnoaoxceHneM cfwGpnaaxpHoro H rpaHyaxpHoro KOMnoHeHTOB. 
floax nocaeaHero b oG^eMe xapbimxa Bbicoxax (57.8 ±3.9%). OnGpnaaxpHbie ueHTpbi 
Meaxne, MHoroHncjieHHbie; xapbiwxoBbie Baxyoan OTcyTCTByiOT (TaGa. I, a). 

BaicyojiH Meaxne MHoronncaeHHbie (TaGa. 4), npnaaiomne unTonaa3Me neHHCTbin Bna. 
Ohm 2 TnnoB — npo3panHbie n c xaonbeBnaHbiM ocaaxoM. 3Haonaa3MaraHecxnn pera- 
xyjiyM caaGo pa3BHT (TaGa. 1, 2, 5): npeacTaBaeH peaxnMn kopotkhmh uncTepHaMn, 
HepaBHOMepno noxpbiTbiMn pnGocoMaMn. AnnapaT Toabaxcn coctoht H3 aoBoabHO mho- 
rOHHCJieHHblX AHKTHOCOM (TaGjl. 4), aCCOUHHpOBaHHOrO C HHMH Trp H CeKpeTopHbix 
ny3bipbKOB. B anxraocoMax neTKO BbixBaxiOTcx no cTpyKType (TaGji. II, a) unc-uncTepHbi 
(flOBOJibHO mnpoKne, npoabipxBaeHHbie OKHaMn), MeanaHHbie n TpaHC-uncTepHbi (y3xne, 
nacTO co cnjiaBJienHbiMn MeMGpaHaMn). TpaHc-uncTepH b aHxraocoMe oGbiHHO Gojibme, 
neM MeAnaHHbix n unc-uncTepn (TaGji. 6). Kpaa anxraocoMHbix uncTepH b oTaeabHbix 
MecTax ny3bipeBHzmo B3ayTbi. rpaHyjiapHO-cJjnGpHJUiapHoe coaepxraMoe srax B3ayTnn 
HanoMHHaeT coaepxcnMoe H30JinpoBaHHbix cexpeTopHbix ny3bipbX0B. 

TrP oGbiHHO HMeeT Bna cxonaeHnx «ny3bipbKOB» c rpaHyaxpHO-cjsnGpnaaflpHbiM 
co^epxcHMbiM, coeAHHeHHbix kopotkhmh nepeMbmxaMn (TaGa. II, a). B 3Ty «rpo3ab» 
BKpanjienbi oanHomibie ny3bipbxn co cneuncfamecxnM oxanMaeHneM. HacTOTa BCTpenae- 
mocth TIT no OTHOuieHHK) k nacTOTe flHKTHOcoM HeGoabiuax — 1 : 3.6 (TaGji. 4). 

PaaoM c TTP HaxoaflTca cexpeTopHbie (n3oanpoBaHHbie) ny3bipbxn 3 ranoB: rpaHy- 
aapHO-cJjHGpnaaapHbie cpeaHero pa3Mepa, oxanMaeHHbie n raaaxne Meaxne. Ilpn stom 
rjfla^KHe ny3bipbxn hmciot Taxon xe awaMeTp (oxojio 50 hm), xax n anaMeTp oxanMJieHHbix 
ny3bipbxoB, H3MepenHbin no orpannHHBaiomen nx MeMGpane (TaGji. 6), yxa3aHne Ha to, 
mto raaaxne ny3bipbxn — sto oxanMaeHHbie ny3bipbxn, noTepaBinne nocjie oraneHeHna 
ot TTP CBoe oxanMJieHne. OxanMJieHHbie n nponcxoanmne n3 hhx raaaxne ny3bipbxn a 
Ha3biBaio «GejixoBbiMn», nocxojibxy, xax CTaHeT xcho n3 oGcyxcaeHna, ohh ocymecTBax- 
iot BHyTpnxjieTOHHbin TpaHcnopT rnapoaa3. Xoth nacTOTa BCTpenaeMOcra onpeaeax- 
jiacb TOJibxo y GenxoBbix ny3bipbxoB (TaGji. 7) no raa30MepHon oueHxe, OHa Gojiee 
Bbicoxaa y ny3bipbX0B c rpaHyaflpHO-cfwGpnaaflpHbiM coaepxraMbiM. nocaeaHne nHoraa 
moxcho Bnaera b xoHTaxTe c njia3MajieMMon (TaGji. Ill, d). Ohh xapaxTepHbi Taxxce aJifl 
pacnoaoxceiiHbix paaoM c xeae3xaMH xjieTOx npoToaepMbi n Gyaymero Me30(j3naaa. 

MnToxoHapnn (TaGji. Ill, a ) xpynHbie (TaGji. 8), coaepxcaT CBeTJibin MaTpnxc n xopouio 
pa3BHTbie (TaGji. 5) pacuinpeHHbie xpncTbi. naacraabi (TaGji. I, e) — Meaxne (jinnib He 
HaMHoro xpynnee MnTOxoHapnn, TaGji. 8 ) aenxonaacTbi c aoBoabHO naoraon CTpOMon n 
Gecnop^aoHHo pacnoaoxceiiHbiMn TpyGonxaMn n eaniinHHbiMH raaaxonaaMH. llepoxcnco- 
Mbi BCTpenaiOTCH oneHb peaxo (TaGn. 4). Onn Meaxne (TaGa. 8) c xaonbeBnaHbiM MaTpnx- 
com (TaGa. Ill, d). 

KaeTOMHbie oGoaonxn yMepeHHon n paBHOMepHon ToamnHbi. BcTpenaiOTca xopTn- 
xaabHbie MnxpoTpyGoHxn (TaGa. Ill, x, CTpeaxn). B nx opneHTaunn xaxon-anGo 3axoHO- 
MepHOCTH He npocaexHBaeTca. Kyraxyaa aoBoabHO TOHxaa (TaGa. 9), HenpepbiBHaa. 
AHTnxanHaabHaa cTeHxa Gyaymnx Gapbepiibix xaeTOx HaxoanTca Ha CTaann xyTHHH3aunn 
(cyGepnHH3aunn). 

PacTymne Hceae3KH. Ha stoh CTaann b xaeTxax nponcxoanT yroameHne oGohohxh n 
OTaoxceHne npoTyGepaHueB. Kyraxyaa Taxxce 3HannTeabHO yToamaeTcx (TaGa. 9), b Hen 
noaBaxiOTcx pa3pbiBbi. Peabe^ xyraxyabi n3HyTpn (co CTopoHbi oGoaoqxn) CTaHOBnTca 
HenpaBnabHbiM. 

CexpeTopHbie xaeTxn npeTepneBaiOT aoBoabHO cnabHyio Baxyoan3aunio (TaGa. 1). 
Baxyoan 2 ranoB, xax n paHbine. AGcoaiorabin oG^eM xjipa He H3MeHBeTca (TaGa. 2), ho 
napunaabHbin ero oG^eM coxpamaeTCH b 3 pa3a (TaGa. 1) 3a cneT yBeanHeunx oGteMa 
xaeTxn. B ajapbiuixax, cpeaHnn pa3Mep xoTopbix (2.5 ± 0.2 x 2.3 ± 0.1 mxm) npaxraHecxn 
He H3MeHnaca, nponcxoanT cerperauna xoMnoHeHTOB: rpaHyanpHbin xoMnoHeHT cMema- 
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TABJIMUA 1 

riapuHajibHbiH o 6 T>eM komflohchtob HapyxHbix ceKpeTopHbix kjictok nHineBapHTejibHbix xcejie 30 K, % 






• 


riapuHajibHbiH o6i>eM, % 






CocToaHne 

KJieTOH- 

Haa 

o6oao4Ka 









B TOM 

awcae 



xeae30K 

KyTMKyjia 

npoTySe- 

paHUbi 

BaKyojin 

aapo 

aapbiiu- 

KO l 

U.MTO- 

ruia3Ma 

naacTH- 

m 

MHTO- 

XOHapHH 

nepoKcw- 

COMbl 

30HbI 

ToabaacH 

peTHKy- 

ayM 

U.HTO- 

3 curb 

MepncTeMa- 

9.7 ±0.7 

0.9 ±0.1 

0 

14.7 ±2.2 

17.2 ±3.0 

4.4 ± 0.6 

57.5 ±3.5 

1.9 ±0.4 

4.2 ±0.5 

0.06 ± 0.02 

0.8 ±0.2 

1.7 ±0.2 

48.8 ± 2.2 

THHecKMe 

PacTymne 

3aKOHHHB- 

19.3 ± 1.2 

20.3 ± 0.6 

1.3 ± 0.1 
2.0 ±0.8 

1.3 ± 0.1 
3.5 ±0.2 

40.1 ±3.4 
13.6 ± 1.0 

5.6 ± 1.2 
8.1 ±1.0 

3.0 ±0.9 
1.6 ±0.3 

31.9 ± 3.2 
52.5 ± 1.8 

1.6 ±0.2 
1.4 ± 0.1 

4.3 ±0.4 
7.0 ±0.2 

0.07 ±0.01 
0.21 ±0.02 

1.3 ± 0.1 
0.9 ±0.1 

2.5 ±0.2 
4.4 ±0.3 

22.1 ±2.3 
38.6 ± 1.1 

uiHe pocT 















IIpMMe4aHHe. l B % ot o6beMa aapa. Iloa 3 ohoh foabaxH noHHMaeTca anKTHOcoMa + TrP wan TojibKo TrP (Ha cpe3e). 


TABJIHUA 2 


BejiMHHHa ceKpeTopHbix KJieTOK h aScojiiOTHbiH o 6 i»eM hx KOMnoHemoB b nHiueBapHTejibHbix xcejie 3 Kax 


CocToaHHe 

aceae30K 

riaomaab 

cpe3a 

KaeTKH, 

MKM 2 

Pa3Mepbi KaeTKH 

Ha cpe3e, mkm 

OSbeM 

KaeT¬ 

KH, 

MKM 3 

06beM KOMnOHeHTOB, MKM 3 

BbICOTa 

LlIHpMHa 

060- 

aoH- 

Ka 

KyTH- 

Kyaa 

npo- 

Ty6e- 

paHUbl 

Baxy- 

oan 

aapo 

HHTO- 

naa3- 

Ma 



B TOM 

HHcae 



naacTH- 

aw 

MHTO- 

xoHa- 

pHH 

nepo- 

KCH- 

COMbl 

30HbI 

Toaba- 

XH 

peTHKy- 

ayM 

U.MTO- 

3oab 

MepHCTeMa- 

163.7 ± 17.4 

17.4 ±1.0 

9.4 ±0.9 

1540 

149 

' 14 

0 

226 

265 

886 

29 

65 

1 

12 

26 

753 

THMeCKHe 

















PacTymwe 

287.9 ±33.3 

17.3 ±0.5 

16.5 ± 1.8 

4750 

916 

62 

62 

1928 

266 

1516 

76 

204 

3 

62 

119 

1052 

3aKOHHHB- 

334.6 ±15.8 

16.6 ±0.4 

21.2 ± 1.0 

7090 

1435 

140 

248 

961 

574 

3732 

98 

499 

15 

67 

312 

2741 

UIHe pocT 



















TABJIHUA 3 

0 

HhCJIO CB 06 o/lHbIX H Me\l6paHHO-CBH3aHHbIX UHTOnJia3MaTHHeCKHX phSocom 


CoCTORHMe 

Ha 1 MKM 2 UHT030JM 

Ha 1 MKM 3 UHT030J15I 

Ha 

BCIO KJieTKy, X 

10 3 ' 

xcejie30K 

A 

B 

B 

A 

B 

B 

A 

B 

B 

MepncTeMaTMHecKHe 

694 ± 55 

10 ± 3 

704 ± 58 

34700 

500 

35200 

26130 

390 

26520 

3aKOHMHBIIIHe POCT 

73 + 13 

48 ±8 

121 ±21 

3600 

2400 

6000 

9870 

7330 

17200 


IlpHMeMaHHe. A — CBoOoaHbix, B — cB«3aHHbix, B — Bcero. 


TABJIHUA 4 

Hhcjio KJieTOHHbix KOMnoHeHTOB ceKpeTopHbix KJieTOK nHmeBapHTejibHbix xce;ie30K 


CoCTOHHHe 

)Kejie30K 

njiacnmbi 

MHTOXOHapHH 

nepOKCMCOMbl 

3 ohw TojibaxcM 

BaKyojin 

A 

B 

A 

B 

A 

B 

A 

B 

B TOM HMC- 

Jie Trp, A 

xjionbeBmi- 
Hbie, A 

npo3pan- 
Hbie, A 

Bee, A 

MepHCTeMaTHHecKHe 

7.4 ± 1.2 

68 

18.9 ± 2.2 

193 

0.4 ± 0.1 

4 

5.1 ± 0.6 

36 

1.4 ± 0.3 

19.6 ± 1.9 

11.8 ± 1.1 

31.4 ± 3.0 

PacTymwe 

3.2 ± 0.5 1 

28 

31.2 ± 3.3 

545 

0.8 ± 0.08 

15 

8.5 ± 1.1 

81 

4.5 ± 0.5 

13.3 ± 2.2 

12.1 ± 2.1 

25.4 ± 3.3 

3aKOH4HBIIIHe pOCT 

9.0 ± 0.8 

148 

54.9 ± 3.4 

1212 

2.3 ± 0.3 

58 

9.0 ± 0.5 

129 

2.7 ± 0.2 

28.1 ± 2.6 

6.7 ± 0.5 

34.9 ± 2.9 


IlpMMeHaHMe. A — Ha cpe3 kjictkh, B — Ha bcio KJieTKy. 


TABJIHUA 5 


Iljiomaiib noBepxHocTH MeM6paH 3Haonjia3MaTHHecKoro peTHKyjiyMa h BHyTpeHHMX MeMBpaH MHTOxoHapHH , mkm 2 


CocTOUHwe 

xcejie30K 

PeTHKyjiyM 

MHTOXOHAPHH 

B 1 MKM 3 HHT030JIH 

bo Been mieTKe 

b 1 mkm 3 opraHejui 

b 1 opraHejuie 

bo Been mieTKe 

MepwcTeMaTHHecKMe 

0.86 ± 0.06 

650 ^ 

24.8 ± 1.2 

8.3 

1610 

PacTymne 

4.39 ± 0.39 

4620 | 

29.5 ± 1.3 

11.0 

6020 

3aKOHHHBilIHe pOCT 

5.23 ± 0.22 

14340 

34.3 ± 1.5 

14.1 

17120 



TABJIHUA 6 

riapaMeTpbi komitohchtob ahkthocom h riy3bipbKOB fojibflxcH 


CoCTOBHHe 

xcejie30K 


HHCJIO UHCTepH 

B aHKTHOCOMe 


JlnaMeTp UHCTepH, 

MKM 

JIuaMeTp ny3bipbKOB, 

HM 

UHC- 

Me^MaH- 

HblX 

TpaHC- 

Bcero 

UHC- 

MeaHaH- 

HblX 

TpaHC- 

OejiKOBbix 

HHbIX 

c oKaHMJie- 

HHeM 

6e3 oxaHM- 
JieHHB 

MepHCTeMaTHHecKwe 

1.6 (1-2) 

2.0 (1-3) 

2.2 (1-3) . 

5.0 (5-7) 

0.50 ± 0.03 

0.84 ±0.06 

0.66 ± 0.04 

73 ±3 

49 ±3 

106 ±7 

PacTymne 

1.3 (1-2) 

1.7 (1-3) 

2.2 (1-3) 

5.1 (5-7) 

0.70 ± 0.04 

0.94 ± 0.03 

0.89 ± 0.04 

88 ±6 

51 ± 4 

253 ±9 

3aKOHHHBlIIHe pOCT 

2.1 (1-3) 

1.5 (1-2) 

1.6 (1-3) 

5.1 (5-7) 

0.42 ±0.01 

0.51 ±0.02 

0.51 ±0.02 

81 ± 2 

46 ±2 

HeT 


flpMMeMaHHe. UH(J>pbi b cKoOKax — pa3Max BapbHpoBaHHH. 


TABJIHUA 7 

HacTOTa BCTpenaeMocTM ceKpeiopHbix «6ejiKOBbix» ny3bipbKOB roubjVKM b KJieTKax rmmeBapHTejibHbix xcejie30K 






Hhcjio ny3bipbKOB 




CoCTOBHHe 

xcejie30K 

Ha 10 MKM 

2 UHT03OJIB 

Ha 10 MKM 

3 UHT030JI5I 


Ha Bcio KJieTKy 



OKOJIO Trp 

BHe B.HKTMOCOM 

OKOJIO Trp 

BHe jihkthocom 

OKOJIO Trp 

BHe J1HKTMOCOM 

Bcero ny3bipbKOB 

MepHCTeMaTHuecKHe 

0.2 ± 0.06 

1.0 ±0.2 

2.8 

19.5 

200 

1500 

1700 

PacTymne 

2.5 ±0.6 

4.9 ± 1.0 

28.4 

98.0 

3300 

11500 

14800 

3aKOHHHBIIIHe pOCT 

0.8 ± 0.04 

1.8 ±0.07 

9.8 

39.1 

3000 

12000 

15000 


TABJIHUA 8 

JlHHeHHbie pa3Mepbi opraHejiJi Ha cpe3e ceKpeiopHbix KJieTOK nnmeBapHTejibHbix xcejie30K, mkm 


CoCTOBHHe 

xcejie30K 

JIapo 

rijiacTaabi 

Mhtoxohjipmh 

riepOKCHCOMbl 

JjHKTHOCOMbl 

pa3Mep 

pa3Mep 

pa3Mep 

pa3Mep 

pa3Mep 

SoJIblUHH 

MeHblUHH 

OoJIbLUHH 

MeHblUHH 

6ojIblUHH 

MeHblUHH 

6oJIblUHH 

MeHblUHH 

6oJIblUHH 

MeHblUHH 

MepHCTeMaTHHecKMe 

PacTymne 

3aKOH4HBIIIHe pocT 

9.2 ±0.1 
8.8 ±0.2 
10.9 ±0.2 

6.2 ±0.1 

6.6 ±0.1 

9.3 ±0.2 

1.2 ±0.2 

1.9 ± 0.1 

1.5 ±0.2 " 

0.6 ±0.03 
1.0 ±0.08 
0.6 ±0.01 

0.9 ±0.1 

1.0 ± 0.1 

0.9 ±0.1 

0.5 ±0.01 
0.6 ±0.01 
0.6 ±0.01 

0.4 ±0.02 
0.6 ±0.1 

0.5 ±0.1 

' 0.3 ±0.02 
0.2 ±0.01 
0.3 ± 0.02 

0.8 ±0.02 
1.0 ±0.03 
0.6 ±0.02 

0.2 ±0.01 

0.2 ±0.01 

0.2 ±0.01 



TABJIMUA 9 

TojimHHa KyTHKyjibi, KJieTOHHbix cTeHOK h npoTy6epaHueB 6a3a;ibHOH ctchkh ceKpeTopHbix 

KJieTOK H KJieTOK annjiepMbi, MKM 


Tan KJieTOK 

KyTMKyjia 

HapyacHaa 

CTeHKa 

AHTMKJIMHajIb- 
Ha« CTeHKa 

Ea3ajibHa5i 

CTeHKa 

IlpoTyGe- 

paHUbi 

^(ejie3KH 

MepHcreMaTHHecxne 

pacTymHe 

3aKOHHHBLUHe pOCT 
SnHjiepMa 

0.10±0.0I 
0.21 ±0.02 
0.27 ±0.02 
0.21 ±0.03 

0.72 ± 0.04 
1.08 ±0.06 
1.20 ± 0.11 
2.44 ±0.14 

0.21 ±0.02 
1.16 ± 0.17 
1.50 ±0.22 
0.41 ±0.07 

0.42 ± 0.02 

1.25 ±0.14 

1.26 ± 0.19 
0.57 ± 0.06 

0 

0.34 ±0.05 
0.88 ±0.05 

0 


eTc a Ha nepncfiepHio, cf)H6pHjiJi5ipHbiH pacnojiaraeTca b ueHTpe. 3HaHHTejibHO B03pacTaeT 
CTenenb pa3BHTHa rpaHyjiapHoro 3P (Ta6ji. 1, 2, 5), npHo6peTaiomero cfx>pMy jyiHHHbix 
UHCTepH (Ta6;i. II, 6). 

Pe3KHe H3MeneHH55 npoHCxo^T c Ar. XapaKTepHbie ana KJieTOK «MepncTeMaTHHec- 
khx» x<ejie30K rpaHyji5ipHO-43H6pHJiJi5ipHbie ny3bipbKH cpejuiero pa3Mepa cmchhiotcb 
K pynubiMH (Ta6ji. 6, Ta6ji. II, 6, e) pbixjio (})H6pHjiji5ipHbiMH ny3bipbKaMH. npH stom b 
K paeBOH HaCTH JIK)6oH flHCTHOCOMHOH UHCTepHbl MOXHO BCTpeTHTb B3flyTH5I, CXOflHbie no 
pa3Mepy h CTpyxType c KpynHbiMH ny3bipbicaMH. yBejiHHHBaiOTCfl nacTcnra BCTpenaeMocTH 
flHXTHOCOM H TIT (Ta6jl. 4). CBbirne nOJlOBHIIbl Cpe30B flHXTHOCOM Ha 3TOH CTa/JHH 
accouHHpoBaHbi c TrP. Bo3pacTaex ^HaMeTp flHXTHocoMHbix UHCTepH (Ta6ji. 6, 8). 

CrpyKTypa TrP BapbHpyeT. B nacTHocTH oh MoxceT HMeTb c{)opMy npo/ibipflBjieHHOH 
OK^iaMH rpy6o cc{)epHHecxoH jih6o 6ojiee hjih MeHee npaMOH uncTepHbi c kopotkhmh 
T py6naTbIMH OTpOCTKaMH. 3 th OTpOCTKH OXaHHHBaiOTCfl KpynHbIM HJIH He6oJIbUIHM 
OKaHMjieHHbiM B3jiyTHeM, oTpaxcaiomHM npouecc OTHjieHeHHfl (J)H6pHjui5ipHoro hjih oxan- 
MjieHHoro ny3bipbKa % cooTBeTCTBeHHO (Ta6ji. II, 6). TrP Tax>xe MO>xeT BbirjiajjeTb xa k 
CK onjieHHe 6ejixoBbix h xpynHbix cf)H6pHJiji5ipHbix ny3bipbxoB. O^Haxo, noxio6HO xjieTxaM 
MepncTeMaTHHecKHx >xejie3ox, Gojibuikhctbo 6ejiKOBbix ny3bipbX0B pacnojiaraiOTCH no- 
oziHHOHKe BHe jjhxthocom (hx b 3.5 pa3a 6ojibme, neM y TFP). B nepeBO^e Ha bcio xjieTxy 
hhcjio 3thx ny3bipbKOB yBejiHHHBaeTca noHTH b 9 pa3 (Ta6ji. 7). 

Pe3Ko B03pacTaeT hhcjio mhtoxohjiphh (Ta6ji. 4), ojiHaxo CTeneHb pa3BHTHB hx 
BH yTpeiiHHx MeM6paH (Ta6ji. 5) h BejiHHHHa (Ta6ji. 8) caMHX opraHejui (Ta6ji. 4) jjocTOBep- 
ho ne H3MenflioTCfl. Hhcjio njiacTHfl, HanpoTHB, coxpamaeTca (Ta6ji. 4). 

3pejiwe Hcejie3KH. CexpeTopiibie KjieTKH HMeioT BecbMa CBoeo6pa3Hbie (no cpaBHeHHio 
C KJieTKaMH SnHJiepMbI H Me30(f)HJIJia) o6oJ 10HKH. O IiaJIHHHH y HHX BIiyTpeHHHX BbipOCTOB 
yxce roBopHJiocb. 06 ojiohkh (oco6eHno aHTHXjiHHajibnaa) 3HaHHTejibno (Ta6ji. 9) h HepaB- 
HOMepHo yTOJimeHbi. Tax, TOJimnna aHTHXjiHHajibiibix cTenox xojie6jieTC5i ot 0.2 jjo 
2.5 MXM. npH 3TOM B CMeXUlbIX XJieTXaX TOJlLLJHHa XOHTaXTHpyiOmHX CTeHOX HaCTO pa3Hafl. 
y 6a3ajibHOH h BHyTpeHHen nojiOBHHbi aHTHXjiHHajibiibix CTeHox o6pa3yiOTC5i npoTyGepaH- 
Ubi oGojiohxh HenpaBHJibHOH cfiopMbi, B^aiouiHecH b UHTonjia3My (Ta6ji. IV, a). HacTO 
npoTyOepanubi, xax h y3XHH BHyTpeHHHH cjioh co6ctbchho oGojiohxh, BbirciflflflT HecxoJib- 
xo 6ojiee TeMiibiMH, neM ocTajibiiaa nacTb o6ojiohxh. 

HeoGbiHHa h xymxyjia, noxpbiBaiomafl cexpeTopiibie xjieTXH o6pameiiHOH Hapyxcy 
nacTH >xejie3ox. PteHyTpn (co CTopoHbi o6ojiohxh) b OTjjejibHbix MecTax 0Ha Bbinn*mHT 
OaxpoMnaTOH, xax 6bi Bbirpbi3eHHOH, h co,aep>KHT ceTb TeMHbix npo>XHJiox (Ta6ji. Ill, u). 
TojimHHa xymxyjibi 3naHHTejibHO xojieSjieTca (ot 0.04 jx o 0.4 mxm), cocTaBJiHH b cpejmeM 
0.27 mxm (Ta6ji. 9). CneuncfiHxa xyTHxyjibi cexpeTopubix xjieTOx coctoht h b h3jihhhh b 
Hen nop — 3anojineHHbix MaTepnajioM oGojiohxh nepepbiBOB HenpaBHJibHoro xoHTypa 
(TaGji. Ill, w), AnaMeTp xoropbix BapbHpyeT ot 0.08 jjo 0.2 mxm. B to >xe BpeM5i xyTHxyjia 
ocnoBHbix sriHjiepMajibHbix xjieTOx (xax h cexpeTopHbix, o6pameiiHbix x jiHCTy) Henpe- 
pbiBHaa, 6ojiee hjih MeHee paBHOMepHOH h necxojibxo MeHbuien TOJimHHbi (Ta6ji. 9), 
cojiep>XHT CBeTjibie ropH30HTajibiibie jiaMejuibi b napy>XHOH nacTH h noHTH ne cojiepxcHT 
npoxHJiox (Ta6ji. Ill, k). 
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Iljia3M0AecMbi, HMeiomHe cpeAHHH AnaMeTp 52 ± 1 hm, pacnojiaraioTcn rpynnaMH b ne 
yTOJimeHHbix MecTax (TaGA. IV, 6 ) xax aHTHKjiHHaJibHbix ctchok, Tax h 6 a 3 aJibHOH ctchkh 
(cmokhoh c BHyTpeHHHM CAoeM cexpeTopHbix mieTOK). Maine Bcero ohh npocTbie, HHorna 
BHJibnaTO BeTBHCTbie, b 3tom cAynae c ueHTpajibHbiM y3e^KOM. MacTOTa nAa 3 MOAecM b 
aHTHKjiHHaJibHbix CTeHxax cocTaBjiHeT 0.06 ± 0.006 hit. Ha 1 mkm cpe 3 a (hjih 0.46 
Ha 1 mkm 2 noBepxHocTH ctchkh) h 3HaHHTejibHO Bbirne b 6 a 3 ajibHbix CTeHxax — 
0.09 ±0.016 (0.77). B nepeBoae Ha KJieTKy hhcao njia 3 MOAecM GyAeT b cpeAHeM 1290, 
npH 3TOM B aHTHKJIHHaJIbHbIX CTCHKaX HX - 1080, B 6a3aJIbHOH - 210. 

OreneHb BaxyoAH3auHH BHOBb coKpamaeTca ao ypoBHA, xapaxTepHoro aaa MepncTe- 
MaTHHecKHX xcejie30K (TaGA. 1). BcTpenaiOTCfl BaxyoAH 2 TnnoB — co CTpyxTypHpoBaH- 
hhm h npo3panHbiM coAepxcHMbiM, npHHeM 1 -h THn npeoGAauaeT (Ta 6 ji. 4). nocAe 
cjjHKcauHH rjiyTapajibAerHAOM-ocMHeM coAepxcHMoe BaxyoAen l-ro THna BbirAAAHT XAonbe- 
bhahwm, nocAe nepMaHraHaTHOH cJwKcauHH nepHbiM roMoreHHbiM (aepoATHO, sto aHTO- 
nnaHbi). CexpeTopHbie kactkh GoraTbi uHTonAa3Mon, b nacTHOCTH uhto30aa b hhx b 
2.6 pa 3 a GoAbrne, neM b pacTymnx xceAe 3 xax (TaGA. 2). Ilo sacktpohhoh haothocth 
UHT 030AA CeKpeTOpHbie KAeTKH 3HaAHTeAbHO npeBbllliaiOT APyrHe THnbI KAeTOK AHCTa, 
BKAionaa GapbepHbie kactkh. 

AGcoaiothwh oGtcm anpa B03pacTaeT GoAee hcm baboc, oAHaxo napunaAbHbiH oGt>cm 
ero AOCTOBepHO He H3MeHAeTCA. EoAee xpynHbiMH CTaHOBATca h AApbniiKH (3.4 ± 0.3 x 
X3.1 ±0.3 mkm). IloAOBHHy hx oG^eMa (47.014.9 %) cocTaBAaeT rpaHyAApHbin KOMno- 
HCHT B BHAe HIHpOKOH KaHMbI, OKpyXCaiOlUHH pacnOAOJKCHHblH B UCHTpe c{)HGpHAA5ipHbIH 
KOMnOHeHT. riOABAAIOTCA AApbliUKOBbie BaKyOAH; HHCAO ^HGpHAAApHblX ueHTpOB COKpa- 
maeTCA, pa 3 Mepbi yBeAHHHBaiOTCA (TaGA. I, 6 ). B to xce BpeMA no cpaBHeHHio c MepncTe- 
MaTHHecxoH cTaAnen pe 3 xo CHHXcacTca nAOTHOCTb pacnpeAeAeHHA cboGoahmx phGocom 

H yBeAHHHBaeTCA - MeMGpaHHO-CB 5 I 3 aHHbIX phGocom (TaGA. 3). n P H 3TOM HeCMOTpa Ha 

yBeAHHeHHe oG^eMa uhto30aa b 3.6 pa 3 a hhcao cboGoahwx phGocom Ha KAeTxy coxpa- 
maeTCA Gonee hcm b 2.6 pa 3 a, Torua xax hhcao cBA 3 aHHbix c MeMGpaHaMH T3P phGocom 
B 03pacTaeT b 18.8 pa3. 

CTeneHb pa 3 BHTHA T3P eme GoAbiue yBeAHHHBaeTca (TaGA. 1 : 2, 5). XapaxTepnaa 
ocoGeHHocTb T3P cexpeTopHbix kactok 3 peAbix nnmeBapHTeAbHbix xceAe 3 ox Drosophyl- 
lum lusitanicum — npeoGAaAaHHe TpyGnaTOH, a He thhhhhoh uhctcphohahoh ^opMbi 
(TaGA. II, e). 

B OTAHHHe ot T3P napunaAbHbiH oGtcm 30h ToAbA^xH yMeHbinaeTCA b 1.4 J>a 3 a 
(TaGA. 1), TorAa KaK aGcoAioTHbin oGtcm Ha KAeTKy ocTaeTca Ge 3 h 3 mchchha (TaGA. 2), 
hhcao xce Ha KAeTxy yBeAHHHBaeTca b 1.5 pa 3 a (TaGA. 4). 3 to yBeAHHeHHe oGtachactca 
cymecTBeHHbiM coxpameHHeM pa3Mepa ahkthocom (TaGA. 6 , 8 ; TaGA. II, z), npn coxpaHe- 
HHH HX HHCAa Ha Cpe3e KAeTKH (TaGA. 4). YBeAHHHBaeTCA AOAA UHC-UHCTepH B AHKTHOCOMe 
(TaGA. 8 ). Trp pacnoAaraeTCA Ha HexoTopoM yuaAeHHH ot aukthocomw. MacTOTa ero 
BCTpenaeMOCTH no othouichhio k AHKTHOCOMaM BHOBb coxpamaeTCA (ao 1 : 3.3; TaGA. 5). 
Oh npeACTaBAaeT coGoh xopoTKyio HcxpHBAeHHyio h npOAtipA bachH y io OKHaMH UHCTepHy 
HepaBHOMepHOH TOAlUHHbl HAH HenpaBHAbHyiO H HeGOAbUiyiO CeTb TpyGoneK C B3AyTHAMH, 
HMeiomHMH Ha cpe 3 e bha H30AHpoBaHHbix ny 3 bipbKOB (TaGA. II, z). OnHcaHHbie TeAa Moiyr 
COAepJKaTb KOpOTKHe OTpOCTKH C GoAee MeAKHMH OKaHMACHHblMH B3AyTHAMH, HTO 
OTpaxcaeT npouecc oGpa30BaHHA oxanMAeHHbix ny 3 bipbKOB. Paaom c TTP pacnoAaraioTCA 
H30AHpoBaHHbie GeAKOBbie ny3bipbKH — oxanMAeHHbie h mcakhc rAaAKne; xpynHbie 
cexpeTopHbie ny3bipbKH Hcne3aiOT. KoHueHTpauHfl GeAKOBbix ny3bipbKOB, pacnoAOxceHHbix 
xaK BHe ahkthocom, Tax h okoao TTP, CHHxcaeTCA noHTH b 3 pa 3 a. MacTo Ha cpe 3 ax TTP 
ny3bipbKH oTcyTCTByiOT. OAHaKo oGiuee hhcao ny 3 bipbKOB Ha KAeTxy He H3MeHaeTca, 
npeoGnauaioT ny 3 bipbKH BHe ahkthocom (TaGA. 7). B mieTxax Me30^)HAAa p^aom c 
HeKOTOpbIMH Cpe 3 aMH AHKTHOCOM Taxxce MO)KHO BHAeTb TTP, OAHaKO C HHM nOMHMO 
eAHHHHHbix GeAKOBbix ny3bipbKOB accouHHpoBaHbi b ochobhom ny3bipbKH Apyroro THna — 
rpaHyAApHO ^nGpHAAapHbie GoAee xpynHbie (AnaMeTpoM okoao 100 hm), TaxHe xce, Kax 
h b MepncTeMaTHHecKHx KAeTxax (TaGA. II, d). 

no cpaBHeHHio c npeAbiAyiuen CTaAnen pa3Mep mhtoxohaphh He mchactca (TaGA. 8 ), 
ho hhcao B03pacTaeT b 2.2 pa3a h AOCTHraeT BecbMa 3HanHTeAbHOH BeAHHHHbi (TaGA. 4). 
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rinoTHOCTb pacnpeAe^eHHH MHToxoHApnaAbHbix xpncT (Ta6n. Ill, 6) Taxace yBeAHHHBaeTCfl, 
ho He3HaHHTejibHo, OAHaKO b nepecneTe na KAeTKy nAomaAb noBepxHOCTH BHyTpeHHHx 
MeM6paH mhtoxohaphh oxa3biBaeTC5i Aa>xe Bbirne, neM MeM6paH peTHKyjiyMa (Ta6ji. 5). B 
KjieTKax Me30c})H^a nAomaAb noBepxHOCTH BHyipeiiHHx MHTOxoHApHajibHbix MeM6paH 
cocTaBji^ieT b cpeAHeM 20.6 ±0.8 mkm 2 b 1 mkm 3 opraHejui, t. e. ohh pa3BHTbi noHTH b 
1.7 pa3a CAa6ee, neM b ceKpeTopHbix KjieTKax (Ta6A. Ill, e). 

XoTH hhcjio jieHKonjiacTOB na KAeTKy 3HanHTeAbH0 B03pacTaeT (Ta6A. 4), hx napun- 
aJlbHblH oOljeM B OTJIHHHe OT MHTOXOHAPHH Aa>Ke CHH)KaeTCfl (Ta6^. 1). CTpyKTypa 
jieHKonjiacTOB no cpaBHeHHio c npeAHAymeH cTaAHen Majio MeHaeTCA, npaBAa, nnoTHOCTb 
CTpoMbi 3aMeTHO B03pacTaeT (Ta6n. I, a). JleHKonjiacTbi coAep>xaT 1 (peace 2) CAerxa 
pacwHpeHHbiH THjiaKOHA, pacnonaraioiuHHCH HeAajieKo (Ha paccTOAHHH 50 hm) ot nnac- 
thahoh o6oaohkh, a Taxace y3KHe (paBHbie no toaluhhc o6oaohkc) HCKpnBjieHHbie 
6ecnopflAOHHO opneHTHpoBaHHbie TpyOonxH. Bkaiohchha 3anacnbix BemecTB (xpaxMaAb- 
Hbix 3epeH b njiacTHAax h nnnnAHbix xanenb b uHT030Jie) A-na kactok nHmeBapHTeAbHbix 
aceAe30K nexapaKTepHbi. 

IlepoKCHcoMbi (Ta6n. Ill, e), xota h yBeAHHHBaioTca b nncne (Ta6ji. 4), ocTaioTca 
MHHopHbiM KOMnoHeHTOM ceKpeTopHbix KjieTOK. Ohh He CBH3aHbi c KaKHMH-jin6o ApyrnMH 
opraHennaMH. 

Kax npaBHJio, MHKpoTpyOoHKH y nna3MaJieMMbi (xopTHKajibHbie) nepecTaiOT BbiaBAATb- 
ca, ho ohh HHorAa bhahh b my6HHe uHTonna3Mbi (Ta6n. Ill, s, CTpeAKH). 

CexpeTopHbie kjictkh 2-ro (BHyTpeHHero) caoa nnmeBapHTeAbHbix aceAe30K 6onee 
BaKyonH3npoBaHbi, neM kjictkh napyacHoro caoa, h o6pa3yiOT npoTyOepaHUbi o6oaohkh 
paBHOMepHO no Been BHyTpeHHen noBepxnocTH. B ocTajibHOM ohh 3aMeTHO He oTAHnaioTca 
OT HapyjKHbIX KJICTOK. 

% CneuH(})HKOH 6apbepnbix (shaoacpmohahmx) kactok abaactca HaAHHHe noaexa 
(Ta6A. Ill, ji ), KOTopbiH noAoOHO noaexy KacnapH laieTOK 3HAOAepMbi xopHa noAHOCTbio 
oxpyacaeT hx anTHKAHHaAbHyio CTeHKy h HMnperHHpyeTca xyTHHOM h/hah cyOepHHOM. 
IIoAcoK HMeeT TOAiAHny 0.8 — 1.0 mkm h CAenca 3axoAHT Ha 6a3aAbHbie ctchkh 2-ro cAoa 
ceKpeTopHbix kactok, ho nacTo He pacnpocTpaHaeTca ao 6a3aAbHbix KAeTOK. B ero 
CTpyKType o6bIHHO BbiaBAAIOTCa TeMHbie npOaCHAKH, B OCHOBHOM opneHTHpoBaHHbie 
npoAOAbHO. BapbepHbie kactkh CBsnaHbi co 2-m caocm ceKpeTopHbix kactok, c 6a3aAb- 
HbiMH KAeTKaMH h Apyr c ApyroM coOpaHHbiMH b rpynnbi nAa3MOAecMaMH. B nocAeAHeM 
CAynae rpynnbi nna3MOAecM pacnoAaraioTca b 6a3aAbHOH (He cy6epHHH3HpoBaHHon) nacTH 
HX aHTHKAHHaAbHbIX CTCHOK. 

BapbepHbie kactkh coAepacaT ueHTpaAbHyio Baxyojib h y3KHH nocTenHbin caoh 
UHTO nAa3MbI C peAKHMH AeHKOnAaCTaMH, MHTOXOHApHAMH (CM. Ta6A. Ill, a), UHCTepHaMH 
F3P, AHKTHOCOMaMH H ny3bipbKaMH. IIpOTAJKeHHOCTb MHTOXOHApwaAbHblX KpHCT no 
TAa30MepHOH oueHKe 3HanHTeAbHO HHace, neM b cexpeTopHbix KAeTKax. 


06 cy*AeHHe 

Ha 3aBepmaiomeM 3Tane cBoero c})opMHpoBaHHa (1-a cTaAHa) OyAymwe ceKpeTopHbie 
kactkh nnu^eBapHTeAbHbix aceAe30K coxpaHaioT yAbTpacTpyKTypHbie npH3HaKH MepncTe- 
MaTHnecKHx kactok (BacHAbeB, MypaBHHK, 1997a; BacHAbeB, 2000). Ilo napunaAbHOMy 
oO^eMy KOMnoHeirroB b MepncTeMaTHHecKHX nnmeBapHTeAbHbix aceAe3xax Drosophyllum 
lusitanicum 6ah30k k Pinguicula vulgaris , eAHHCTBeHHOMy nAOTOAAHOMy pacTenHio, aaa 
KOTO porO KOAHHeCTBeHHbie npH3HBKH yAbTpaCTpyKTypbl KAeTOK HCCAeAOBaAHCb B XOAe 
pa3BHTHA (BacHAbeB, MypaBHHK, 1986). 

OneBHAHo, Ha onncbiBaeMOH CTaAHH cexpeuna rHApOAa3 b oOoAonxy eme He npo- 
HCXOAHT. XoTfl BCe KOMnOHeHTbl AAa CHHTe3a H CexpeiJHH 3THX C})epMeHTOB — T3P, TIT 
h OKaHMAennbie ny3bipbKH hmciotca, hx koahhcctbo oneHb HeOoAbuioe, BepoaTHO, 
AOCTaTOHHOe AHUIb AA5I ynaCTHA B o6bIHHOH AH30COMHOH (})yHKUHH KAeTOK (BacHAbeB, 

1972; Marty, 1999). OcHOBHaa )Ke c})yHKUH5i AT kactok >KeAe30K, xa k h Apyrnx TnnoB 

KAeTOK, Iia 3TOH CTaAHH - CHHTC3 MaTpHHHbIX nOAHCaxapHAOB paCTymeH nepBHHHOH 
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KJieTOHHOH 060JI04KH H 3K30UHT03 ipaHyjI5ipHO-(j3H6pHJIJiapHbIX Fir C 3THMH nOJIHCaxapH- 

uaMH. 

Ha cjieAyiomeH nsynemion ctbahh, Korua nponcxoAHT OTJio>KeHHe npoTyGepaHueB 
oGojiohkh, CHJibHO pa3BHBaeTC5i T3P, Ar CTanoBHTCH oneHb aKTHBHbiM, cyua no GojibiuoMy 
MHCJiy ahkthocom h yBejiHHeHHOMy ^naMeTpy hx uncTepH, nacTOM BCTpenaeMOCTH TrP h 
MHoroKpaTHO B03pocmeH njioTHocTH pacnpeuejieHHa oKaHMJieHHbix h mcjikhx nnauKHx 
(«6ejiKOBbix») ceKpeTopHbix ny3bipbKOB. B nacTHOCTH, no napunajibHOMy oGT>eMy T3P 
ceKpeTopHbie kjictkh Drosophyllum lusitanicum HecKOJibKO npeBbiuiaiOT TaKOBbie Pingu- 
icula vulgaris Ha aHajiorHHHon cTaunn, na KOTopon y 3Toro pacTeiiHa T3P uocTHraeT 
MaKCHMajibHoro 3Ha4eHHa (BacnjibeB, MypaBHHK, 1986). HacTOTa BCTpe4aeM0CTH TrP no 
OTHomeHHio k AHKTwocoMaM CTaHOBHTCH TaKOH >xe, KaK h b ceKpeTHpyiomHx KHCJIbie 
rHApojia3bi h noJincaxapHAbi KJieTKax Acer pseudoplatanus, KyjibTHBHpyeMbix in vitro 
(Zhang, Staehelin, 1992). FIojiyneHHbie uaHHbie yKa3biBaK)T, 4to b sto BpeMa b mieTKax 
xcejie30K Drosophyllum lusitanicum yxce nuyT aKTHBHbin chhtc3 h ceKpeuna rHAp'ojiHTH- 
4eCKHX (J)epMeHTOB. 

flpyraa (jjyHKuna kjictok pacTyiuHX xcene30K — OTJio>KeHHe BemecTB (neKTHHOB: 
Heslop-Harrison, Heslop-Harrison, 1981) yTOJimeHHH h BHyTpeHHero cjioa oGojiohkh c 
npoTy6epaHuaMH. 3to KoppejinpyeT co cMenon neGejiKOBbix ny3bipbKOB rojibjpKH cpeu- 
Hero pa3Mepa na KpynHbie. riojiyneHHbie pe3yjibTaTbi uaiOT OTpHuaTejibHbin otbct Ha 
Bonpoc (Sarderfoot, Raikhel, 1999), nepeHOcaTca jih Gcjikh h nojincaxapHAbi BHyrpn 
KjieTKH oahhmh h tcmh ny3bipbKaMH? EoJiee Toro, pa3Hbie nojiHcaxapnubi TpaHcnop- 
THpyK)TC5I pa3HbIMH ny3bipbKaMH. 

06pa30BaHHe neKTHHOBbix ny3bipbKOB HanHHaeTca, ohcbhaho, yxce b uncTepHax 
UHc-CTopoHbi ahkthocom h npouojDKaeTca no Mepe npoABHxceHHa uncTepH k TpaHc-cTo- 
poHe, o 4eM CBHAeTejibCTByioT Hajinnwe ny3bipeBHAHbix B3uyTHH KpaeB y Bcex ahkthocom- 
HblX UHCTepH H CXOACTBO 3THX B3AyTHH no pa3Mepy H XapaKTepy COAep>KHMOrO c 
H30JinpoBaHHbiMH ny 3 bipbKaMH, KOTopbie BCTpenaiOTCH b TrP. 

Kax h y Pinguicula vulgaris (BacnjibeB, MypaBHHK, 1986), ceKpeTopHbie kjictkh 
nHureBapHTejibHbix xejie30K y Drosophyllum lusitanicum Ha craunn pocTa nouBepraiOTca 
BaKyonH3auHH, a b 3pejioM coctohhhh BHOBb oGoramaioTca unTonjia3Mon. Bepoarao, ohh 
pacTyT pacTaxenneM (cyua no h3mchchhk) JiHHenHbix pa3MepoB kjictok) b nepHKJiHHajib- 
hom HanpaBjieHHH, h o6pa30BaHHe uHTonjia3Mbi c opraHejuiaMH npoAOJixcaeTca HeKOTopoe 
BpeMH nocjie 3aBepmeHHa pocTa. 

Pa3Mep aupa nocjie 3aBepiueHH5i pocTa ceKpeTopHon kjictkh 3Ha4HTejibHO (Gojiee 4eM 
b 2 pa 3 a) yBejiH4HBaeTC5i xoth oGbihho oh yMeHbinaeTca (BacnjibeB, 1989, 2001). 
BepoHTHO, 5iupa kjictok xcejie30K nouBepraioTca SHAopeuynjinKaunH. BejiH4HHa aApbimeK 
TaKxce B03pacTaeT npn coxpaHeHHH 3Ha4HTejibHon aojih, 3aHHMaeMon b hhx rpaHyjiapHbiM 
KOMnoneHTOM. 3 to yKa3biBaeT Ha BbicoKyio hx aKTHBHOCTb b npouyunpoBaHHH ph6ocom 
(B acnjibeB, 1989). B 3pejibix kjictkbx napajuiejibHO c pa3pacTaHHeM MeMGpaH T3P hhcjio 
M eM6paHHO-CBH3aHHbix pnGocoM pe3KO yBejiHHHBaeTca, h 3to yBejiHneHHe MoxceT nponc- 

XOAHTb KaK 3a C4eT BHOBb 06pa30BaHHbIX B HApblUIKaX PH 60 COM, TaK H 3a C4eT CB5I3bIBaHHH 
c MeMSpaHaMH CBoGouHbix pnGocoM, o6pa30BaHHbix paHee. 

KoJiHnecTBeHHbie uaHHbie o 3Ha4HTejibHOM yBejiHneHHH cTeneHH pa3BHTHa T3P b 
3pejibix hc CTHMyjinpoBaHHbix xcejie3Kax no cpaBHeHHio c pacTyiuHMH >Kejie3KaMH CBnue- 
TeJIbCTByiOT O TOM, 4T0 HHTCHCHBHOCTb CHHTC3a GeJIKa eme 6oJiee B03paCTaeT. 3uecb 
yMecTHo cpaBHHTb >Kejie3KH pocojincTa c n0A>KejiyA04H0H xcejie3on MJieKonHTaioiuHx, 
TaKxce ceKpeTHpyiomeH nHiueBapHTejibHbie (J)epMeHTbi. H3bcctho (Case, 1978), hto 

HHTCHCHBHOCTb CHHTC3B CCKpeTOpHblX GeJIKOB 3K30KpHHHbIMH KJICTKaMH 3TOH )KCJie3bI - 

caMaa BbicoKaa cpeun upyrnx THnoB kjictok. O^Ha TaKaa KJieTKa y Kpbicbi couepxcHT T3P, 
njiomaub MeMOpaH KOToporo cocTaBJiaeT 6200 mkm 2 (Cope, 1983), t. e. b 2.2 pa3a MeHbuie, 
4eM KJieTKa nniueBapHTejibHOH xcejie3KH. Hcxoua H3 uaHHbix o Koppejiaunn MOKuy 
CTeneHbio pa3BHTHa T3P h HHTeHCHBHocTbio CHHTe3a 6ejiKa (cm. Bbiuie), moxcho npeunojio- 
xcHTb, 4T0 ceKpeTopHaa KJieTKa pocojincTa b euHHHuy BpeMeHH npoH3BOAHT Gojibiue 
rnApojra3, 4eM 3K30KpHHHaa KJieTKa Kpbicbi. npaBua, KOHueHTpauHa peTHKyjiapHbix 
MeMGpaH b 1 mkm 3 uHT030jia b nocjieAHen (10.6 mkm 2 ) b 2 pa3a Bbiuie, ho h kjictkh no 
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o 6 T>eMy (711 mkm 3 ) b HecKOAbKO pa 3 MeAbne. Y Apyroro THna 6 ejiOK ceKpeTnpyiomHx 
xcHBOTHbix KjreTOK — renaTounTax mwiiih — nAomaAb noBepxHocTH MeMGpaH T3P — 
3.5 mkm 2 b 1 mkm 3 (Amatsu et al., 1995) Aa>xe Hnxce, neM b ceKpeiopHbix KjieTKax 
pocoAHCTa (5.2). 

ECAH HCXOAHTb H3 KOHljeHTpaUHH MeM 6 paH T3P, TO HaH 6 oJiee HHTeHCHBHblH CHHTC 3 
rnApOAa3 AOJDKeH HaGAiOAaTbca b ceKpeTopHbix KjieTKax nnmeBapHTejibHbix xceAe30K 
Dionaea muscipula , KOTopbie, no AaHHbiM R. Robins, B. Juniper (1980a), b 3 penoM 
C0CT05IHHH COJjepXCaT 13.2 MKM 2 peTHKyjiapHblX MeMOpaH B 1 MKM 3 o 6 T>eMa KJieTKH npOTHB 
8.7 b no^>KenyAOMHOH xcejie 3 e. IJpaBAa, aBTopbi (Juniper et al., 1989) nojiaraiOT, hto penb 
3Aecb HAeT He o rpaHynapHOM, a 06 arpaHynapHOM, He cnocoGHOM k GeAKOBOMy CHHTe 3 y 
peTHKynyMe. IJosTOMy, no hx mhchhio, OTpaxceHHOMy b moacah Ha pnc. 8.24, C (Juniper 
et al., 1989), CHHTe3 rnApoAa3 b 3peAbix He cTHMynnpoBaHHbix xcene3Kax BooGme He 
nponcxo^HT, oh npnypoHeH k CTaAHH co3peBaHHA xcene30K. OAHaxo aaa oGocHOBaHHA 
CBoen TpaKTOBKH peTHKyjiyMa KaK arpaHynapHoro aBTopbi ccbmaiOTCfl Ha chhmkh (Juniper 
et al., 1989: pnc. 8 , 7 h 8 , 5), Ha KOTopbix npe^cTaBjieH TnnnHHbin T3P, xapaKTepHbin 
Ana 6 ejioK CHHTe3HpyK>mHX KJieTOK. J. Scala c coaBT. (1968) — nnoHepbi H3yneHHH 
nnmeBapHTejibHbix )Kejie30K BeHepnHon MyxonoBKH, Taoce oTMenaiOT, hto b ceKpeTopHbix 
KjieTKax HecTHMyjmpoBaHHbix xcejie30K 3HAonAa3MaTHnecKHH peTHKyjiyM npejiCTaBjieH 
TOJibKO rpaHyjiapHOH cpopMon. B to xce BpeMa y Pinguicula vulgaris , cymi no AHHaMHKe 
napunajibHoro o 6 T>eMa E3P n Ar (BacnjibeB, MypaBHHK, 1986), chhtc3, a Taoce cexpeuna 
rnApojia3 Ha 3KcnopT AencTBHTeAbHO npnyponeHbi k CTa^nn cneunajiH3auHH nnmeBapn- 
TenbHbix xcene30K, n b KjieTKax 3pejibix He CTHMyjinpoBaHHbix xcejie30K 3th npoueccbi He 
npoHcxoj^T. 

Drosophyllum lusitanicum , Dionaea muscipula n Pinguicula vulgaris pe3KO OTjinna- 
iotch ot Aldrovanda vesiculosa , Drosera rotundifolia n D. anglica , b HecTHMyjmpoBaHHbix 
nnmeBapHTejibHbix xcejie3Kax KOTopbix T3P xota n cnjibHO pa3BHT, ho HaxoAHTca b hh3ko 
aKTHBHOM coctoahhh (b cpopMe naneK uncTepH), n CHHTe3 rnjipoJia3 HannHaeTca jinuib 
nocjie nonaAaHHH >xepTBbi (MypaBHHK n a p., 1995; MypaBHHK, 1996; MypaBHHK, 2000). 
B jjaHHOM OTHomeHHH nnmeBapHTejibHbie )Kejie3KH sthx pacTeHnn aHajiornHHbi noA^ce- 
JiyAOHHblM )KeJie3aM 3eMHOBOAHbIX. y 3eMHOBOAHbIX B 3K30KpHHHbIX KJieTKaX T3P, 
pa3BHTbin Aaxce cnjibHee, neM y MjieKonnTaiomHx (Slot, Geuse, 1979; Cope, 1983), b 
nepnoA roAOAaHHA Majio aKTHBeH h TaKxce co6paH b bhac naneK njiOTHoynaKOBaHHbix 
uncTepH (Case, 1978). 

Xotfl y Drosophyllum lusitanicum napunajibHbin oGtcm Ar h KOHueHTpauna GeAKOBbix 
ny3bipbKOB b uHT03one 3pejibix xcene30K cHnxcaioTCA (He3HaHHTenbHO nepBbin h cnnbHo 
BTopon), hhcao ahkthocom Ha KJieTKy cymecTBeHHO yBennHHBaeTca, a o 6 mee hhcao 
ny3bipbKOB He MeHaeTca — sto yxa3biBaeT Ha to, hto He cHHxcaeTca He TOAbKo chhtc3 
mApOAa3, ho h hx ceKpeijHA. 06a npouecca HAyT HenpepbiBHO, He3aBHCHMO ot Toro, 
nonano ah HaceKOMoe Ha ahct hah HeT. T. e. b HecTHMyAHpoBaHHbix nnmeBapHTeAbHbix 
xceAe3Kax pocoAHCTa cexpeuHa nponcxoAHT no cnoHTaHHOMy, hah KOHCTHTyTHBHOMy 
Tnny, KaK h b HecTHMyAnpoBaHHon noAaceAyAOHHon xceAe 3 e MAeKonnTaiomHX (Uchiyama, 
Saito, 1982; Beaudoin, Grondin, 1991), y KOTopbix ao npneMa nnmn b 3K3okphhobwx 
KAeTKax HaOAioAaeTCA ceKpeuna rnApoAa3 He nepes annKanbHyio nacTb nAa3MaAeMMbi b 
KHineHHHK (KaK nocAe npneMa), a nepe3 6a3onaTepaAbHbie ee ynacTKH b KpoBb. CnoHTaH- 
Haa ceKpeuHA rnApoAa3, no MoeMy mhchhio, xapaKTepHa h A-Ha Dionaea muscipula. 

HaGnioAaeMoe yMeHbiueHHe AnaMeTpa ahkthocomhmx uncTepH b KAeTKax 3 peAbix 
xeAe30K Drosophyllum lusitanicum — noxa3aTeAb CHnxceHna aKTHBHocTH Ar — bo3mo>k- 
ho, CBA3aHO c npexpameHneM npOAyKunn HeGeAKOBbix ny3bipbKOB. HeoGHapyxceHne 
E. Schnepf (1960, 1963) GeAKOBbix ny 3 bipbKOB b ero nccAeAOBaHHax nnmeBapHTeAbHbix 
xeAe30K 3toto pacTeHHA oG^ACHAeTCA, cKopee Bcero, TeM, hto b Te toah eme He GbiAH 
pa3paGoTaHbi coBepiueHHbie cnocoGbi noAroTOBKH MaTepnana aah SAeKTpOHHOH MHKpo- 
CKonnn, h MeAKne « 6 eAKOBbie» ny3bipbKH HAeHTHCpHunpoBaTb Ghao hcbo3mo>kho. 

TaKHM o6pa30M, Ar cexpeTopHbix kactok nnmeBapHTeAbHbix >xeAe30K Drosophyllum 
lusitanicum npoAyunpyeT 3 Tnna ceKpeTopHbix ny3bipbKOB: MeAKne «6eAKOBbie», cpeA- 
Hne — MaTpHHHbie h KpynHbie — npOTyGepaHueBbie. npHHeM 1 -a KaTeropna o6pa3yeTca 
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Bceraa, 2-a — TOJibKO Ha CTaAHH pocTa KJieTOK, 3-a — Ha CTaAHH OTnoxceiiHA npoTyOe- 
paHueB o6oaohkh. OKaHMJieHHbie ny3bipbKH b 30He TTP OTMeHeHbi Ha CTaAHH npeAnona- 
raeMOH ceKpeuHH THApona3 Taxxce b KJieTKax nnmeBapHTenbHbix *ene 3ok Pinguicula 
vulgaris (BacHjibeB, MypaBHHK, 1986), Aldrovanda vesiculosa (MypaBHHK h a p., 1995; 
MypaBHHK, 1996), Drosera anglica h D. rotundifolia (MypaBHHK, 2000). nonyneHHbie 
pe3yjibTaTbi noKa3biBaioT, hto oxaHMneHHbie ny3bipbKH TonbA^KH ABnaiOTCfl cnemianH3H- 
pOBaHHblMH CTpyKTypaMH AA51 TpaHCnopTa AH30C0MHbIX rHAP0Jia3 He TOJibKO B BaKyOJIH 
KJieTOK pacTeHHH (Robinson, 1996; Sarderfoot, Raikhel, 1999) h jiH30C0Mbi h shaocomm 
KJieTOK XCHBOTHbIX (Schmid, 1997), HO H BbinOAHHIOT CeKpeTOpHyiO (})yHKUHK), KaK 3TO 
HMeeT MecTo b KJieTKax nHmeBapHTejibHbix >xene30K nnoTOHAHbix pacTeHHH. 

HHTepecHO HanoMHHTb, hto «6ejiKOBbie» ceKpeTopHbie ny3bipbKH AnaMeTpoM 30— 
55 HM OTMeHeHbi B HeSoJIbUIOM HHCAe B BblAeJIHTeJIbHbIX H ApyrHX KJieTKax MHOTHX 
pacTeHHH (BacHAbeB, 1977; BacHAbeB, MypaBHHK, 1993; Vassilyev, 2000). B paiiom 
TpaHC-CTopoHbi ahkthocom h TpaHc-ronbA)KH peraxynyMa, no Kpannen Mepe nacTb TaKHX 
ny3bipbKOB, KaK h b cexpeTopnbix KJieTKax nnmeBapHTenbHbix xcene30K, HeceT oxaHMjie- 
Hne (Vassilyev, 1994b; BacnnbeB, 2000, 2001). BepoflTHO, ohh coAep>xaT KHcnbie 
THApona3bi, xapaKTepHbie Ana Bcex THnoB xneTox, h BbinonHaioT (jjyHKimio nepBHHHbix 
jih3ocom (BacHAbeB, 1972). BMecTe c TeM b ceKpeTopHbix xneTxax Menxne OenxoBbie 
ny3bipbKH MOryT B03HHKaTb H3 TTP 6e3 (|)OpMHpOBaHH51 OKaHMAeHHH, KaK 3TO HMeeT MeCTO 
b KJieTKax ronoBHaTbix tphxomob Urtica dioica (Vassilyev, 1994a) h xcene30K-npHAHCT- 
hhkob Arabidopsis thaliana (BacHjibeB, HeonySnHKOBaHHbie AaHHbie). B stom cnynae 
ceKperapyeMbie 6enKH AonxcHbi 6biTb HHbiMH, neM KHcnbie rHApona3bi. 

CneAyeT otmcthtb, hto y poconncTa He yaanocb oGHapyacHTb 2-io KaTeropnio xnaTpn- 
HOBbix OKaHMneHHbix ny3bipbKOB, 6onee KpynHbix (100 hm), CBa3aHHbix ne c TIT, a c 
nna3MajieMMOH (Beevers, 1996), h npeAnonoxcHTenbHo BbinonHaiomHX cjjyHKUHio shaouh- 
to3hoh peu,HKJiH3au,HH stoh MeMOpaHbi (Steer, 1988; BacnnbeB, MypaBHHK, 1993), a He 
TpaHCnopTa rHApona3. 

OTMeneHHbie bo BBeAeHHH npoTHBopenna o pojin AT b ceKpeuHH rHApona3 KiieTKaMH 
nHineBapHTenbHbix xcene30K nnoTOAAHbix pacTeHHH MoryT o6t>5icH aTbca He HajiHHHeM 
pa3Hbix, TaKconocneuH^HHecKHX nyTen BHyTpHKJieTOHHoro hx TpaHCnopTa, a TeM, hto 
aBTOpbl, OTpnuaiOLUHe 3Ty pOAb, IieAOCTaTOHHO BHHMaHHfl yAeJIAJlH OKaHMAeHHbIM H 
MenKHM rnaAKHM ny3bipbKaM. 

Y Drosophyllum lusitanicum ceKpeTHpyeMbie HenpepbiBHO THApona3bi OTicnaAbiBaioTiCH 
b KjieTOHHOH o6ojiOHKe h npoTy6epaHuax. B cootbctctbhh c poJibio o6oaohkh KaK MecTa 
xpaHeHHH c})epMeHTOB HaxoAHTca ee Sonbiuaa, HexapaKTepHaa Ana cexpeTopHbix kjictok 
HennoToaAHbix pacTeHHH TonmnHa. 

He HCKAioneHO, hto no aHajiorHH c Pinguicula vulgaris (Heslop-Harrison, Heslop-Har- 
rison, 1981) h Dionaea muscipula (Robins, Juniper, 1980b) nnmeBapHTejibHbie c})epMeHTbi 
HaKannHBaioTca h b HeKOTopbix Baxyonax. Boo6me o6pa30BaHHe Baxyonen c khcammh 
TH ApOAa3aMH, BbinOAHflIOlUHX, KaK H AH30COMbI XCHBOTHblX KAeTOK, CjiyHKUHK) AOKaAbHOrO 
aBTOAH3a UHTonAa3Mbi, y pacTeHHH — aBneHHe pacnpocTpaHeHHoe (Bassham, Raikhel, 
2000). B xaxoM H3 2 oSHapyaceHHbix y pocoAHCTa THnoB BaKyonen MoryT oTKnanbiBaTbca 
nHmeBapHTeAbHbie cjjepMeHTbi, cKa3aTb 6e3 cnetmanbHoro nccnenoBaHHa hcbo3mo>kho. y 
BeHepHHoii MyxoAOBKH — 3to BaKyoAH c TeMHbiM coAepxcHMbiM (Robins, Juniper, 1980b). 

3HepreTHHecxoe oGecneneHHe HHTeHCHBHoro CHHTe3a h BHyTpHKneTOHHoro TpaHCnop¬ 
Ta rinmeBapHTeAbHbix cjjepMeHTOB b acene3Kax Drosophyllum lusitanicum ocymecTBnaeTca 
rpoMaAHbiM hhcaom mhtoxohaphh, HacbimeHHbix BHyTpeHHHMH MeMOpaHaMH. Tax, B 
cexpeTOpHbix KAeTxax D. lusitanicum nnomaAb noBepxHocTH BHyTpeHHHX mhtoxohaph- 
aAbHbix MeM6pan b 1 mkm 3 opraHeAAbi b 1.7 pa3a Bbirne, neM b xneTKax Me30(J)Hnna 3Toro 
pacTeHHH, a b nepeBOAe Ha KneTKy b 1.2 pa3a Bbirne, neM nnomaAb peTHKynapHbix MeM6paH. 
ripaBAa, mhtoxohaphh HecTHMyAHpoBaHHbix )Kene30K Dionaea muscipula eme 6onee (b 
1.4 pa3a) HacbimeHbi MeM6paHaMH (Juniper et al., 1989), oAHaKo napunanbHbiH o6i>eM 
(3.6 %) 3thx opraHeAA — noHTH b 2 pa3a MeHbiue. B mieTKax neneHH xpbicbi oGtcmom 
5500 mkm 3 nnomaAb BHyTpeHHHX MHToxoHApnanbHbix MeM6paH cocTaBnaeT 15 100 mkm 2 
(Jakovcic et al., 1978), t. e. MeHbiue, neM y poconncTa. IJo nncny mhtoxohaphh Ha KneTKy 


14 



(1212) riHmeBapHTejibHbie acejie3KH poconncTa, b nacTHOCTn, b 4.7 pa3a npeBoexoaflT 
ceKpeTHpyiomHH TepneHbi n rjiHKonpoieHHbi annTejinn cmojihhwx xoaob Rhus toxicoden¬ 
dron (Vassilyev, 2000) n iiohth b 12 pa3 mc30c})hjiji Populus deltoides (BacnjibeB, 
MypaBHHK, 19976). Hcxoaa H3 nojiyneHHbix yjibTpacTpyKTypHbix aaHHbix, HHTeHCHBHOCTb 
AbixaHHH Ha cexpeTopHyio KJieTxy y Drosophyllum lusitanicum aonacHa 6biTb 3HaHHTejibHO 
Bbime, neM b KjieTKax nepeHncjieHHbix pacTeHHH. 

Bee KJieTKH )Kejie30K cB^3aHbi apyr c apyroM h c KJieTKaMH Me30(})HJuia h annaepMbi 
njia3Mo;iecMaMH cpaBHHTejribHo Gojibuioro anaMeTpa, 6jih3Koto k TaxoBOMy KjieTOK acene- 
30K Dionaea muscipula (Robins, Juniper, 1980a), y KOTopon bo BHyTpeHHen nepnxjin- 
HajibHOH CTeHxe oh cocTaBJiaji 56.6 hm. Xoth no nacTOTe njia3MoaecM Ha 1 mkm 2 
aHTHKjiHHajibHbix ctchok ceKpeTopHbix KjieTOK 2cejie3KH pocojiHCTa b 3.5 pa3a npeBocxo- 
aht BeHepHHy MyxonoBKy (Robins, Juniper, 1980c), no 3TOMy noxasaTemo ohh ocTaioTca 
aaneKO no3aan nccjieaoBaHHbix ceKpeTopHbix KjieTOK apyrnx pacTeHnn. HanpnMep, bo 
BHyTpeHHen nepnKjinHajibHon CTeHKe 6apbepHon («nbeaecTajibHon») KJieTKH nnmeBapn- 
TenbHbix xcejie30K Utricularia monanthos HacHHTbiBaeTca (Fineran, Lee, 1975) 7 nna3MO- 
aecM Ha 1 mkm 2 , b HapyxcHOH nepmennHajibHon CTeHKe — 35 (Juniper et al., 1989), t. e. 
noHTH b 9 h 12 pa3 6ojibiue, bo BHyTpeHHen CTeHKe OapbepHon KJieTxn 6ejioKcexpeTnpy- 
lomnx xcejie30K HenjiOToajjHoro pacTeHHH Dendrocnide moroides — 12 (Vassilyev, 
1994b), b nepHKjiHHajibHbix CTeHxax cexpeTnpyioinnx HeKTap TpnxoM Hibiscus rosa-si- 
nensis — 10—20 (Sawidis et al., 1987). Ecjm jjonycTHTb, hto Meacay nacTOTon njia3M0- 
aecM n HHTeHCHBHOCTbK) Me)KKjieTOHHoro TpaHcnopTa HMeeTCH npaMaa KoppejiHuna 
(Terry, Robards, 1987), to Maaaa nacTOTa njia3MoaecM b nnmeBapnTejibHbix acene3Kax 
pocojincTa n BeHepnHOH MyxoJioBKH HaxoanTca b He o6t>hchhmom noKa npoTHBopeunn c 
HHTeHCHBHbIM MeaCKJieTOHHbIM TpaHCnOpTOM, KOTOpblH flOJDKeH npOHCXOflHTb, HTOGbl o6eC- 
neuHTb BbicoKyio MeTaGojinnecxyio aKTHBHOCTb, xapaKTepHyio ana ceKpeTopHbix KjieTOK. 
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SUMMARY 

Changes of a large number of secretory cell numerical ultrastructural parameters at the stages 
of cell divisions, wall protuberance deposition and maturity of glands were studied. It was established 
that a secretory cell of a mature unstimulated gland 7090 pm 3 in volume contains on average 
148 plastids, 1212 mitochondria, 58 peroxysomes, 129 dictyosomes, 1 x 10 7 free- and 7xl0 6 
membrane-bound polysomes, 15xl0 3 secretory vesicles with digestive enzymes as well as the 
granular endoplasmic reticulum with its membrane area of 15 x 10 3 pm 2 . It is concluded that, like 
the pancreas of mammals, starting at the growing stage the digesive glands of Drosophyllum 
lusitanicum intensely synthesize and secrete hydrolases continuously irrespective of catching insects 
(constitutive secretion). Intracellular transport of enzymes from the site of synthesis (membrane- 
bound polysomes) to the sites of deposition (cell walls, wall ingrowths and some vacuoles) occurs 
through dictyosomes, trans-Golgi reticulum and clathrin-coated vesicles. The latter are involved not 
only in the intracellular transfer of acid hydrolases in vacuoles (in plants) and lysosomes and 
endosomes (in animals) as it has been earlier thought but also in their release from the cell. 
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I. PA3HOTPABHO-flHEnPOBCKOKOBbUIbHOE COOBmECTBO 
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STRUCTURAL AND FUNCTIONAL ORGANIZATION OF SOME SPECIES IN CONTRAST ENVIRONMENT 
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I. HERB-STIPA BORYSTHENICA COMMUNITY 

1 , 2,3 EoTaHHnecKHH HHCTHTyT hm. B. Jl. KoMapoBa PAH 
197376 C.-rieTep6ypr, yji. FIpoc}). IlonoBa, 2 
4 XonepcKHii rocyaapcTBeHHbin npnpoziHbiH 3anoBeziHHK 
n/o BapBapHHo, HoBoxonepcKHii p-H, BoponexcKaa o6ji. 
nocTynHJia 22.09.2000 


npOBe^eHO KOMnJieKCHOe HCCJie/IOBaHHe flOMHHaHTOB pa3HOTpaBHO-AHenpOBCKOKOBbIJlbHOrO H OCTpOOCOKO- 
Boro coo6mecTB noHMbi p. Xonep (XonepcKHii 3anoBe,aHHK). 1-e coo6mecTBO pacnojiaraeTca Ha ncuioroM 
necnaHOM CKjioHe HaanoHMeHHOH Teppacbi, nccjiejioBaHbi cjie/iyiomHe bhaw: Artemisia austriaca , Carex colchica , 
Galium ruthenicum, Stipa borysthenica , Trifolium arvense , Veronica spicata. 2-e coo6mecTBo pacncmoaceHO Ha 
rpaHHue npHTeppacHoii nacTH noHMbi p. Xonep c HaanoHMeHHOH Teppacoii. Cbipbie ocTpoocoKOBbie coo6mecTBa 
npoH3pacTaiOT b npn6pe>KHOH 30He Ha nonoroM cioioHe o6coxujero 03. KajiMbmoK. 06i>eKTaMH Ha6jnofleHHii 
3flecb 6biJiH rHrpo<|)HTbi h rnnpoc}5HTbi Alisma plantago-aquatica, Butomus umbellatus, Carex acuta , Lycopus 
europaeus, Sagittaria sagittifolia, Sparganium erectum. B ahcbhoh h ce30HH0H xiHHaMHKe H3yneHbi hhtchchb- 
HocTb TpaHcnnpauHH, zie<J>HnHT BojiHoro HacbimeHHH, oBojmeHHocTb JiHCTbeB pacTeHHii. Onpe/iejieHbi napnnajib- 
Hbie o6T>eMbi MexKJieTHHKOB h TKaHeli JiHCTbeB: KyTHKyjibi, onnjiepMHca, npoBOjiameH, MexaHHHecKoii, bojiohoc- 
hoh aapeHx^Mbi, ry6naTOH h CTOJi6HaTOH napeHXHMbi. PaccHHTaHbi HH/ieKCbi CKJiepoMopcJiHOCTH, cyKKyjieHTHOCTH 
h KcepoMopcjiHocTH. MeToziaMH MHoroMepHoro CTaTHCTHHecKoro anajiH3a nccjieaoBaHbi cbh3h Mextay noKa3aTe- 
JIHMH (JiyHKHHOHHpOBaHHH paCTeHHH. FIOCTpOeHbl NiaTpHUbl 3KOJIOrHHCCKOrO CXOZICTBa. 06cy>KaaK)TC5I BOnpOCbl 
CJIOXHOCTH OpraHH3aHHH BOAHOrO pe>KHMa paCTeHHH. 

KjuoneBbie cjioBa: BojiHbiii pexHM, aHaTOMHH jiHCTa, 3KOJiorHH pacieHHH, BopoHOKCKaa o6ji. 

HauiH npezimecTByiomHe HccjieAOBaHHH noKa3ajiH, hto noBeneiiHe paCTeHHH Ha 
rpa^HeHTe BjiaxcHocTH noHBbi nojiHHHaeTCfl onpejjejieHHbiM mnHnecTBeHHbiM h KanecT- 
BeHHbiM 3aKOHOMepHOCTHM (IIIepeMeTbeB, ^KaprancafixaH, 1990; IIIepeMeTbeB, 1991; 
LLIepeMeTbeB h jjp., 1997). Ojjhoh H3 TaKHx Ba^KHbix 3aKOHOMepHOCTeH ABjiaeTca jiocTa- 
TOHHO CTporaa KOJIHHeCTBeHHaa 3aBHCHMOCTb CJIOXQIOCTH OpraHH3aUHH paCTeHHH OT 
yBJiaxcHeHHocTH MecTooOHTaHHH. flaHHbiH noKa3aTenb Bojtfioro pexcHMa paCTeHHH (Tax 
ace, Kax h flpyrwe ero 3JieMeHTbi) HMeeT onpeflejieHnyio CTpyKTypHyio ocHOBy, hto BbiaBJiaeT 
CTpyKTypHo-(j3yHKUHOHajibHbie KoppejiauHH. HanpHMep, ruioTHOCTb cjioacenHa Me30({)HjiJia 
aBJiHeTca npH3HaKOM KcepoMopcjuiOH opraHH3auwH paCTeHHH h yBejiHHHBaeTca npH 
ABH>KeHHH H3 ryMH^Hbix b apHAHbie MecTOoOHTaHHa (BacHjieBCKaa, 1979; BacwjibeB, 1988). 
OneBHflHo, hto b 3tom ace HanpaBjieHHH yMeHbmaiOTca HHTeHCHBHOCTb TpaHcnnpauHH h 
OBOOT eHHOCTb JiHCTbeB. CymecTByiOT onpe^eneHHbie MeacBM^OBbie KoppejiauHH Meacay 
CTpyKTypHbiMH h (J)yHKUHOHajibHbiMH npH3HaKaMH y paCTeHHH Kax b npejiejiax 3KOTona, 
Tax h Ha rpa^HeHTe (J)aKTopoB cpejibi. Ohh Moryr noMOHb BbiaBHTb npeo6jiaaaiomee 
BJIHHHHe Tex HJIH HHbIX CTpyKTypHbIX npH3HaKOB Ha (J)yHKUHOHajIbHbie. HaJIHHHe TaKHX 
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MOKBHflOBbIX KOppeJTHUHH HaBOflHT Ha MbICJIb O CymeCTBOBaHHH napaJUieJIbHOH CTpyKTyp- 
HO-(})yHKUHOHaJIbHOH H3MCHHHBOCTH y HepOflCTBeHHbIX TaKCOHOB. HMeeTCH pflfl pa6oT, B 
KOTopbix paccMaTpHBaioTca CTpyKTypubie h c{)yHKUHOHajibHbie xapaxTepncTHKH h hx 
B3aHMOCBH3H B JIHCTbflX TpaBflHHCTbIX HJIH flpeBeCHbIX paCTCHHH B pa3HbIX SKOJIOrHHeCKHX 

ycnoBnax (Korner et al., 1989; Smith, McClean, 1989; Abrams et al., 1994; Smith et al., 
1998; Ackerly, Reich, 1999; Gamier et al., 1999; Pyankov et al., 1999; Gratani, Bombelli, 
2000; h ap.). OaHaKo HaM HeH3BecTHbi paOoTbi, KacaiomwecH KoppejiaunH npH3HaKOB 
aHaTOMHHecKOH CTpyxTypbi c TpaHcnupauHeii h coflep^KaimeM Boaw b jiHCTbax. 

B aaHHoii nyOjiHKauHH Mbi npoaojDKaeM H3jio)KeHHe pe3yjibTaTOB HccaeaoBaHHH 
CTpyKTypHo-({)yHKUHOHaJibHbix ocoOeHnocTeh pacTeHHH paaa cooOmecTB noiiMbi p. Xonep 
(XonepcKHH rocyaapcTBeHHbiH npupo^Hbin 3anoBeaHHK, BopoHexccxaa o6ji.), pacno.no- 
xceHHbix b 3KOTonax c pa3HbiMH ycaoBHHMH noHBeHHoro yBjiaxcHeHHH (UlepeMeTbeB h ap., 
1997). OcHOBHoe BHHMaHne 6yaeT yaeaeno aeTaaH3au«H KOHuenunn cjioxchocth opraHH- 
3auHH BoaHoro pexcHMa pacTeHHH h noncxy KoppeanuHH Mexcay cTpyKTypH-biMH h 
(})yHKUHOHaabHbIMH npH3HaKaMH pacTeHHH. 


MaTepnaji h MeToaHKa 

MccaeaoBaHHH npoBoanaw b 1996 r. b asyx KOHTpacTHbix no ycjiOBHHM noHBeHHoro 
yBaaxcneHHH cooOmecTBax: pa3HOTpaBHO-aHenpoBCKOKOBbiabHOM h octpoocokobom. B 
aaHHOH nacTH paOoTbi xapaKTepH3yeTCH jihiiib pa3HOTpaBHO-aHenpoBCKOKO- 
BbiJibHoe cooOmecTBo, KOTopoe pacnoaoxceHO Ha noaoroM necnaHOM cKaoHe 
HaanoHMeHHOH Teppacbi h othochtca k rpynne THnoB BecbMa KpaTKonoeMHbix nyroB, 
3aHHMaiomHx sxoTonbi c OTMeTKaMH Bbime 600—700 cm Haa MexceHbio p. Xonep (Thtob, 
neaemoK, 1990). PIoHBa 3aecb aaaioBHaabHaa aepHOBaa necnaHaa cpeaHeryMycnpoBaHHaa 
c xopomo BbipaxcenHbiM HaaiOBHaabHO-)Keae3HCTbiM ropH30HTOM Ha rjiyOnHe 60—100 cm. 
TpaBocTon peaKHH, npoeKTHBHoe noKpbiTne He 6oaee 60—65 %. CpeflHaa BbicoTa 
TpaBocToa 40—50 cm. PacTHTeabHOCTb cooOmecTBa pa3Hoo6pa3Ha — HacuHTbiBaeTca 
CBbime 30 BnaoB. B TpaBocToe coaoMHHHpyioT Stipa borysthenica Klok. ex Prokud., 
Agropyron lavrencoanum Prokud., Artemisia marschalliana Spreng., A. austriaca Jacq., 
Poa angustifolia L., Silene borysthenica (Grun.) Walters. MaccoBo BCTpenaioTca Carex 
colchica J. Gay, C. supina Wahlenb., Festuca valesiaca Gaudin, Allium sphaerocarpum. 
B Ha6ope BnaoB oObimibi Taxne BHabi, xa k Veronica spicata L., Erysimum diffusum Ehrh., 
Potentilla argentea L., Sedum acre L., S. telephium L., Galium ruthenicum Willd. Becnon 
MaccoBo BCTpeaaiOTCH 3({)eMepbi Veronica verna L., V. dillenii Crantz, Trifolium arvense 
L., Myosotis stricta Link ex Roem. Xopomo BbipaxceHa apycHOCTb. 1-h apyc coctoht H 3 
reHepaTHBHbix noOeroB Stipa borysthenica , Agropyron lavrencoanum , Artemisia marsc¬ 
halliana , Asparagus officinalis L. 2-h apyc o6pa3yioT Carex praecox Schreb., Artemisia 
austriaca , Galium ruthenicum , Festuca valesiaca , BereTaTHBHbie no6ern Poa angustifolia , 
Stipa borysthenica , Sedum telephium. B 3-m apyce pacnonaraioTca Sedum acre , Potentilla 
argentea. 06i>exTaMH HaOaioaeHHH b stom cooOmecTBe 6bian BbiOpaHbi caeayiomne mj\u: 
Artemisia austriaca , Carex colchica , Galium ruthenicum , Stipa borysthenica , Trifolium 
arvense , Veronica spicata. 

Artemisia austriaca — MHorojieTHee TpaBHHHCToe KOpHeompbiCKOBoe pacrreHHe; KopHeBaa CHCTeMa npoHH- 
KaeT Ha rjiy6HHy CBbime 1 m (UiajibiT, 1950; 3o3yjiHH, 1959). BbicoTa pacTeHHH 30 m. Ctc6jih h jincTba c 
uiejiKOBHCTo-6e^OBaTO-uiepcTHCTbiM onymeHHeM. JincTba MHoroKpaTHO pacceHeHbi. Xtojin jiHCTbeB MejiKne, 
y3KHe. LtBeieT b HKxne—aBrycie. Me30Kcepoc{)HT. PacTeT npenMymecTBeHHO Ha cienHbix cKjiOHax, ocien- 
HeHHbix nojiaHax (3aecb h ^anee npHypoaeHHocTb bh/iob k xapaierepHbiM MecToo6nTaHHHM aaHa no: LtBeaeB, 
1988). 

Carex colchica — MHoroaeTHee TpaBHHHCToe xuiHHHOKopHeBHuiHoe pacieHne bmcotoh 10—50 cm (Ajick- 
ceeB, 1996). KopHH MoryT npOHHKaTb Ha nny6HHy 30 cm (BanTyjiHH, 1979), a ropH30HTanbHoe (oceBoe) 
KopHeBHme pacTeT Ha my6HHe 10—15 cm (A6aaeB, 1990). no6ern o^hhomho hjih peaKHMH nynicaMH pacnoao- 
)KeHbi Ha KopHeBHiue. JIwcTba ABycKJiaanaTbie, y3Kne h tohkhc. LtBeTeT b rnoHe—HKxne. Me30Kcepoc{)HT. 
BcTpeHaeTca Ha c;ia6o 3aaepHOBaHHbix necKax, noHMeHHbix necnaHbix jiyrax. 

Galium ruthenicum — MHoroaeTHee TpaBHHHCToe CTepjKHeKopHeBoe KopoTKOKopHeBHuiHoe pacTeHne (3a- 
yrojibHOBa, 1974) BbicoTon 25—40 cm. JlncTba c jihctobhaubimh npwjiHCTHHKaMH jiHHeiiHbie, HHTeBHjxHbie, no 


20 



8—10 b MyTOBKe. KopneBaa CMCTeMa nny6oKa5i (npoHHKaeT nny6>Ke 1 m). Ubctct b cepeaHne hiohh —cepeaHHe 
hk)jih. Me30Kcepoc{)HT. PacTeT Ha ocTennenHbix nojiHHax, cyxnx jiyrax, CKJiOHax. 

Stipa borysthenica — MHorojieTHHH njiOTHoaepHOBHHHbiH 3JiaK BbicoToii 30—80 cm c myOoKOH (ot 1 m h 
rny6>Ke) KHCTexopHeBOH chctcmoh (Thtob, rieneHioK, 1990). JlucTOBbie njiacraiiKH ao 3 mm lunpHHOH, oneHb 
xcecTKne, marncne. Ubctct b KOHiie Maa—Haaajie Hiona. Kcepoc{)HT. PacTeT na necaaiibix CKJiOHax, b necnaHOH 
CTenw. 

Trifolium arvense — o^HoaeTHee CTepa^HeKopHeBoe pacTeHHe c BepTHKajibHbiM rjiaBHbiM KopHeM, npoxo- 
namHM CKB03b ryMycoBbm ropH30HT h aocTnraiomHM nnyOnubi 40 — 60 cm (lUajibiT, 1950). BbicoTa oco6en 
5— 30 cm. ToHKHe ctc6jih npaMOCToanHe, pa3BeTBjieHHbie; CTe6ejib h jiHCTba onymeHHbie (Ty6aHOB h up., 1990). 
Ubctct b HK)He. Me30Kcepoc{)HT. PacTeT Ha cyxnx jiyrax, Ha CTenHbix CKjionax, b necnaHOH CTenn. 

Veronica spicata — MHorojieTHee TpaBaHHCToe KopHeBHiUHO-KycTOBoe (Cepe6paKOBa, KarapjiHHxaa, 1972; 
EneHeBCKHH, 1978) pacTeHHe BbicoToii 10 — 20 cm. npHHaonoKHT k rpynne KcepocJwjibHbix bhaob aaHHoro poaa 
(Cepe6paKOBa, KarapjiHmcaa, 1972). OnyiueHo kopotkhmh npocTbiMH BOJiocicaMH, BBepxy )Kejie3HCTbiMH. Ubctct 
b HK)He—mane. Me30Kcepoc{)HT. PacTeT Ha cjia6o 3aaepHOBaHHbix necKax, noHMeHHbix necnaHbix jiyrax. 

Ycjiobhh npoH3pacTaHHH bo BpeMH npoBeflenna HaGjnofleHHH b stom coo6mecTBe 6biJiH 
6 jih3kh k KpHTHHecKHM: cpeaunn 3anac BJiara b noHBe cocTaBJiHJi 3.9 mm b BepxHeM 
(0 — 30 cm) cnoe noHBbi, a MaKCHMajibHoe 3HaneHHe flecJmuHTa BjiaxcHocTH B03flyxa 
TOCTHrajio 66 m6. 

B AHeBHOH H CC30HHOH flHHaMHKe GbIJIH nOflpoGHO H3yneHbI HHTeHCHBHOCTb TpaHCnH- 
paUHH (MeTOAOM 6bICTporO B3BeLUHBaHHfl), Aec})HUHT BOAHOrO HaCbimeHHH (MeTOAOM 
HacbimeHHa), oBoxmeHHocTb jiwcTbeB (BecoBbiM mctoaom). riapajuiejibHo bcjih HaGjnofleHna 
3a TeMnepaTypoii h BJiaxcHOCTbio B03flyxa h noHBbi, ocBemeHHOCTbio. 

KpoMe noKa3aTejieH boahoto pexHMa GbiJiH nccjieflOBaHbi HexoTopbie CTpyKTypHbie 
noKa3aTejiH accHMHjiflunoHHoro annapaTa. jlna Mopc})OJioro-aHaTOMHMecKoro aHajiH3a 
(|)HKCHpoBajiH OKOHHHBiiiHe pocT jiHCTbH H3 cpeflHen HacTH reHepaTHBHoro no6era. 
MeTOAOM ToneMHoro aHajiH3a c noMombio MopcjDOMeTpHHecKHx ceTOK cjiynaHHoro rnara 
onpeAeneH napunajibHbin o6i>eM TKaHen jiHCTa h cocTaBJieHbi rncTOJiorHHecKHe flnarpaM- 
Mbl. Bee H3MepeHHH TKaHeH H KJieTOK npOBOAHJIH B 1 0-KpaTHOH nOBTOpHOCTH c onpe^e- 
jieHneM cpeaneapH(})MeTHHecKHX 3HaneHHH h aoBepHTejibiibix HHTepBajioB H3MepeHHH. 
HcxOflfl H3 3THX flaHHbIX paCCHHTaHbl HH^eKCbl CKJiepOMOp(J)HOCTH, CyKKyJieHTHOCTH H 
KcepoMopc|)HocTH (r&Majien, UlHHp3BAaM6a, 1988). 

flaHHbie o6pa6aTbiBajiH c noMombio cTaH^apTHbix cTaTHCTHnecKHx mctoaob. Mhoxcc- 
TBeHHbiH perpeccHOHHbiH aHajiH3 npoBOflHJiH c noMombio pa3pa6oTaHHOH C. H. Ulepe- 
MeTbeBbiM nporpaMMbi StepRegression (Bepenw ajih Excel 97 h 2000), KOTopaa no3BOJiHeT 
npoBOAHTb CHMMeTpH3yioiJHHe npeo6pa30BaHHa nepeMeHHbix, ouenHBaTb Bee bjihhhhh 
K ax^oH nepeMeHHOH Ha otkjihk h no^GnpaTb HanGonee aneKBaTHyio peajibHbiM flaHHbiM 
CTpyKTypy ypaBHeHHH. riocMOTpeTb onncaHHe h GeconaTHO 3arpy3HTb nporpaMMy moxcho 
no aapecy http://excelstat.newmail.ru. 

K.03(J)(J)HUHeHTbI napHOH (r 2 ) H MHOXCeCTBeHHOH ( R 2 ) aeTepMHHaUHH, npHBOAHMbie B 
paGoTe, CTaTHCTHnecKH AocTOBepHbi Ha aoBepHTejibHOM ypoBHe_P = 0.95. B TaGnnuax 
HMeioTCH cjieAyioutHe o6o3HaHeHHH: n — hhcjio HaOjuoAeHHH, X — cpe^HHe h S x — 
cTaH^apTHbie otkjiohchhh. 

3KOJiorHnecKoe cxoactbo bhaob oueHHBajin no c{)opMyjie 



rjxQ p ij — 6e3pa3MepHaa BejiHHHHa, xapaKTepH3yiouta5i cTeneHb SKonornnecKoro cxo^cTBa 
Mexc^y BH^aMH i h j (cHHTaeTCH, hto ecjiH Ipl <0.5, to cxoactbo Mexc^y BH^aMH bcjihko, 
ecjin Ipl > 1, to cxoactbo BbipaxeHO cjiaGo, ecjin Ipl > 3, to cxoactbo Mexc^y BH^aMH He 
BbipaxceHo), di - d } — pa3H0CTb cpeAHHx 3HaneHHH sneMeHTOB boahoto pexcHMa, co h co f — 
CTaHaapTHbie oTKJioneHHa. fljia Ka>Kfloro BH^a Gbuin paccHHTaHbi cpe^HHe ouchkh P i} (no 
coBOKynHOCTH noKa3aTejien) no oueHKaM p,y ajih Kax^oro noKa3aTejiH. 
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Pe3yjn>Taxbi h oGcyjKijemie 


MHTeHCHBHOCTb TpaHCnHpaUHH B epe^HeM aJIH Bcex H3yMeHHbIX BHflOB 6bIJia 
oneHb HH3Ka (0.286 r Hom /r cyx>Maccbl • h) (Ta6/i. 1). 3to 6biJio oOycjioBJieno oneHb cypoBbiMH 
ycjioBHaMH npoH3pacTaHHa bo BpeMfl npoBeAeHHH Ha6jnoueHHH: cpeanHH 3anac BJiarH b 
noHBe cocTaBUHJi 3.9 mm b BepxHeM cjioe noHBbi, auec})HUHT BjiaxHocTH B03ayxa uocTHraji 
66 m6. 3th ycjroBHa 6buiH uaxce 6o;iee cypoBbiMH, neM Te, KOTopbie Mbi Ha6jiK)uajiH b 
ocTenHeHHOH nycTbiHe 3aajiTancxoH To6h MHP (UlepeMeTbeB, 1991). Moxcho OTMeTHTb, 
hto cpeAHHH ypoBeHb HcnapeHHH boum pacTeHHAMH uaHHoro cooOmecTBa 6bui caMbiM 
HH3KHM Ha rpaUHeHTe BJiaXCHOCTH nOHBbl. 

KoJieOanHH cpeuneaHeBHbix 3HaneHHH ckopocth HcnapeHHfl boum B03Jie cpeuHHX 
ypoBHen nponcxouHJiH b tcchoh cbh3h c uccJdhuhtom boahoto HacbimeHHa h obouhch- 
HocTbio HHCTbeB y Stipa borysthenica (xo3(jxj)HUHeHTbi ueTepMHHauHH paBHbi cootbctct- 
BeHHO 0.995 h 0.991; cba3h oTpHuaTejibHbi) h Carex colchica (0.984 h 0.982; cbh3h 
nojioxHTejibHbi). He oSHapyxceHO cxojibxo-HHSyzjb 3aMeTHoro bo3Achctbhh cj)axTopoB 
cpeubi Ha TpaHcnHpauHio. CyxocTb B03uyxa h noHB OKa3biBaJiH cTOJib CHJibHoe yraeTaioiuee 
B03AeHCTBHe Ha 3tot npouecc, hto KaKHe-jiH6o hx h3mchchhh yxce He BOcnpHHHMajincb 
paCTeHHHMH. 

fle^HUHT BOAHOTO HaebimeHHH B JIHCTbflX paCTeHHH B CHJiy yxa3aHHbIX 
o6cTOHTejibCTB 6bui oneHb bmcok. B cpeuHeM oh cocTaBJiaji 61.9% (Tadn. 1), hto 
yKa3biBaeT na xpnTHnecxHH ypoBeHb ycjiOBHH npoH3pacTaHHH ujia >KH3HeueflTejibH0CTH 
pacTeHHii b aanHbiH BereTauHOHHbiH nepnou. Tax, Trifolium arvense k cepeuHHe hiojih 
npaxTHHecKH 3aKOHHHJi BereTauHio H3-3a cnjibHOH 3acyxH, a Veronica spicata w Artemisia 
austriaca 6biJiH 6jih3kh k TaxoMy coctohhhio. 3to Harnjio OTpaxenne b caMbix bmcoxhx 
3HaneHHHX bouhoto uecj)HUHTa b jihctbax pacTeHHH sthx bhuob. B HanjiynmeH CTeneHH 
3acyxe npoTHBOCTOflJin Carex colchica h Stipa borysthenica , ohh hmcjih OTHOCHTejibHo 
caMbie HH3XHe BejiHHHHbi Aec})HUHTa boahoto HacbimeHHa. 

BbiaBJieHbl B3aHMOCBH3H Mexc^y Aec{)HUHTOM BOAHOrO HaCbimeHHH H OBOAHeHHOCTbK) 

HHCTbeB y Artemisia austriaca (r 2 = 0.997), Carex colchica (r 2 = 0.995), Galium rutheni- 
cum (r 2 = 0.940), Stipa borysthenica (r 2 = 0.999) h Trifolium arvense (r 2 = 0.999). Taxxce 
oSHapyxceHO, hto bouhmh uecjwuHT CB5i3aH co cxopocTbK) HcnapeHHa boum y Carex 
colchica (r 2 = 0.984), Galium ruthenicum (r 2 = 0.948), Stipa borysthenica (r 2 = 0.995) h 
Veronica spicata (r 2 = 0.998). Bee 3aBHCHMOCTH OTpHuaTejibHbi, 3a HcxjHoneHHeM xoppe- 
jihuhh Mexmy bo^hmm aecJ)HUHTOM h TpaHcnwpauHeH y Galium ruthenicum w Veronica 
spicata , xoTopbie onHCbiBaKrrca hojihhomom 2-h CTeneHH. 

CojiepxaHHe boum b jiHCTbax pacTeHHH uaHHoro cooOmecTBa cocTaBji5i.no b 
cpe^HeM 0.812 r BOXlhI /r cyx . MaccbI (Ta6ji. 1). PerpeccnoHHbiH aHaJi«3 noxa3aji, hto cjmyxTyauHH 
coAepxaHHH Boabi b jiHCTbax Artemisia austriaca , Carex colchica , Stipa borysthenica , 
Trifolium arvense h Veronica spicata onpe/iejnnoTCfl H3MeHeHHHMH bouhoto uec{)HUHTa 
(r 2 = 0.931 0.999; cbjbh OTpHuaTejibHbi). KpoMe Toro, OBouHeHHOCTb HHCTbeB Carex 

colchica , Stipa borysthenica , Trifolium arvense h Veronica spicata HMeeT TecHyio 
CTaTHCTHHeCXyiO CB5I3b C HHTeHCHBHOCTbK) TpaHCnHpaUHH (r 2 = 0.935 -*• 0.998; CB5I3H 
nojioxHTejibHbi). 

OxoJiorHHecxoe cxouctbo bhuob no coBoxynHOCTH sjieMeHTOB BouHoro 
pexcHMa (Ta6ji. 2). B stoh TaOjinue bham paHxnpoBaHbi no B03pacTaHHio BejiHHHHbi P . Ilo 
onpeaejieHHio (cm. ypaBHeHne b pa3Aejie «MaTepnaji h MeToanxa») Te H3 hhx, xoTopbie 
pacnoJioxeHbi b BepxHeH nacTH Marpnabi, xapaxTepH3yK)TCH HanMeHbuiHMH 3HaneHHHMH 
HHTeHCHBHOCTH TpaHCnHpaUHH H OBOAHeHHOCTH (H nOXa3aTeJI5!MH HX BapbHpOBaHHH) H 

HaHOojibuiHMH 3HaneHHHMH (h noxa3aTejiHMH BapbHpoBaHHa) ^ecJjHUHTa boahoto Hacbime- 

HHH. Bn^bl C npOTHBOnOJIOXCHbIMH CBOHCTBaMH BOAHOrO peXCHMa 3aHHMaiOT HHXCHIOK) HaCTb 
MaTpnubi. B o6meM cjiynae coneTaHHe nepBoil rpynnbi cbohctb xapaxTepHO zuih 6ojiee 
xcepoc})HTHbix bhaob, coneTaHHe nocjieAHen q^ynnbi — ajiji 6oJiee Me30(})HTHbix pacTeHHH. 
OaHaxo pacnoJioxceHHe bhaob b MaTpnue (Ta6n. 2) HaBOAHT Ha Mbicjib o tom, hto b 
sxcTpeMajibHbix ycjiOBHax npoH3pacTaHHa aaHHbie no BOAHOMy pexcHMy Moiyr HenpaBHJib- 
ho oTpaxaTb cTeneHb xcepoc})HTHOCTH. flencTBHTejibHO, no aHaTOMHnecxHM ^aHHbiM (xax 
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TABJ1HUA 1 


CpeaHne 3 HaHeHW 5 i khtchchbhocth TpaHcnnpauHH (HT, r B oabi/r C yx. Maccu • a); 
ae(})HUHTa BoaHoro HacbimeHHH (ZIBH, %); coaep>KaHHfl Boabi b ancTbax 
(CB, r B 0Abi/r C yx. Maccu) y pacTeHww pa 3 HOTpaBHo-aHenpoBCKOKOBbiabHoro cooBmecTBa 






noKa3aTejiH 




Bnabi 


MT 



IX BH 



CB 



n 

X 

s x 

n 

X 

s x 

n 

X 


Artemisia 

austriaca 

94 

0.219 

0.110 

94 

67.7 

6.8 

94 

0.798 

0.240 

Carex 

colchica 

94 

0.283 

0.119 

94 

52.4 

11.1 

94 

0.903 

0.219 

Galium 

ruthenicum 

94 

0.421 

0.236 

94 

66.5 

9.0 

94 

0.989 

0.274 

Stipa bory¬ 
sthenica 

94 

0.288 

0.088 

94 

43.0 

8.9 

94 

0.631 

0.111 

Trifolium 

arvense 

52 

0.301 

0.109 

52 

72.0 

5.3 

52 

0.900 

0.189 

Veronica spi¬ 
cata 

94 

0.212 

0.105 

94 

74.6 

4.1 

94 

0.692 

0.133 

B ueaoM aaa 
cooBmecTBa 

522 

0.286 

0.156 

522 

61.9 

14.0 

522 

0.812 

0.240 


TABJTMUA 2 

Maipwua SKoaorHHecKoro cxoacTBa no coBOKynHOcm aaeMemoB BoaHoro pexcnMa pacieHnn 
^pa 3 HOTpaBHo~aHenpoBCKOKOBbiabHoro cooBmecTBa 




p u 



P 

Veronica 

spicata 

-0.615 

-0.889 

-1.228 

-1.613 

-1.490 

-1.167 

0.615 

Artemisia 

austriaca 

-0.175 

-0.661 

-0.969 

-0.895 

-0.417 

0.889 

0.175 

Trifolium 

arvense 

-0.588 

-0,688 

-0.705 

-0.183 

1.228 

0.661 

0.588 

Galium 

ruthenicum 

-0.058 

-0.109 

0.462 

1.613 

0.969 

0.688 

0.058 

Stipa bory¬ 
sthenica 

-0.198 

0.626 

1.490 

0.895 

0.705 

0.109 

0.198 

Carex 

colchica 

0.679 


npHMenaHHe. Pij— noKa3aTejiH aKojionmecKoro cxoacTBa Me*ay napaMM bhuob, P — cpeaHHM noKa3aTejib 
3KOJiorwHecKoro cxoacTBa Ka>xaoro Bnaa c ocTajibHbiMH. 


6yaeT noKa3aHO Hnxce) Galium ruthenicum HMeeT HanMeHee, a Stipa borysthenica — 
Han6oaee BbipaxeHHbie aepTbi KcepoMopc})HocTH. 3to HaxoanTCH b noanoM npoTHBopenwH 
c aaHHbiMH no BoaHOMy pexHMy pacTeHHH (Ta6ji. 2). Mo^kho npeanoaoxnTb, hto HH3KHe 
BeJIHHHHbl HHTeHCHBHOCTH TpaHCnHpaiJHH H CC>aep>KaHHfl BOabI, a TaK>Ke OHeHb BbICOKHe 
3HaneHH5i BoaHoro aec})HUHTa b ancTbax pacTeHHH cBH3aHbi He c bmcokoh CTeneHbio 
KcepoMopc|)HocTH, a CKopee c 3aBaaaHneM pacTeHHH b ycaoBnax cnabHoro BoaHoro 
crpecca, c noTepen cnocoSHOCTH k (J)yHKu,HOHajibHOH peryaauHH BoaooSMeHa. B Han6oab- 
wen cTeneHH 3 to othochtch k Trifolium arvense w Veronica spicata , h b HecxoabKO 
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MeHbuieH — k Artemisia austriaca. Hto xacaeTca Stipa borysthenica, to oh 3aH5iJi CBoe 
MecTO HaHMeHee Kcepoc|3HTHoro BH^a (Ta6ji. 2) b nepByio onepe^b H3-3a oneHb HH3Koro 
(no cpaBHeHHio c ApyrnMH pacTeHHHMn) ^e^nunTa Boxmoro HacbimeHna (Ta6ji. 1). 

Cyflfl no HH^eKcaM SKOJiornHecKoro cxo^cTBa, Veronica spicata HanSonee cnjibHo 
OTJiHMaeTCH ot ocTajibHbix bhaob no coBOKynnocTH noKa3aTejien boahoto pexcnMa pacTe- 
hhh. 2 ^ocTaTOHHO KOMnaKTHbie rpynnbi no sthm npn3HaKaM o6pa3yiOT, c o^hoh cTopoHbi, 
Artemisia austriaca n Trifolium arvense, a c flpyron — Galium ruthenicum, Stipa 
borysthenica n Carex colchica. 

CnoxcHOCTb opraHH3auHH BOflHoro pexcHMa pacTeHnn. 3 tot noxa3a- 
Tejib BOAHoro pexcwMa 6bui noApo6HO paccMOTpeH hbmh b npejjbmymeH ny6jiHKaunn 
(UlepeMeTbeB n jjp., 2001). Otmcthm TOJibKO, hto oh paccHHTbiBaeTca xax cpe^Hnn 
KoscJxfmuneHT fleTepMHnaunn ana Bcex oOHapyxcenHbix CBH3en Mexc^y 3jieMeHTaMn boaho- 
ro pexwMa xaxcfloro BHjia, a Taioxe Mexc^y sthmh 3JieMeHTaMH n (J)aKTopaMH cpe^bi. 
OcHOBHbiM cbohctbom .zjaHHoro noKa3aTejifl HBJiHeTCH ero yBejinneHne (npn6jin>KeHHe k 
eAHHHue) npn ycnneHnn Bo^noro CTpecca, n yMeHbmeHne (npHOnnxenne k Hyjno) npn 
OnTHMaJlbHblX yCJIOBHHX nOHBeHHOrO BOflOCHa6)KeHH5I. 

B nccjieAOBaHHOM cooSmecTBe cpefliinn zuih Bcex bhaob hhackc cjioxchocth opraHH- 
3aunn Bo^Horo pexcHMa 6biJi oneHb Bbicox n cocTaBHji 0.777. npn stom bh^h othctjihbo 
pa3flejinjincb na 2 rpynnbi. 1-h H3 hhx (icyaa bxoaht Stipa borysthenica n Carex 
colchica) xapaKTepiibi onenb Bbicoxwe (6jiH3Kne k eflnnnue) HH^eKCbi opratunoBanHocTn 
BOAOoSMena pacTeHnn. fljia 2-n rpynnbi (Artemisia austriaca, Galium ruthenicum, 
Trifolium arvense, Veronica spicata) BbmBJieHbi ne CTOJib BbicoKne (0.62—0.72) HH^excbi. 
3to ^aeT noBOfl npe^nojioxcnTb, hto y bhaob 1-h H3 sthx 2 rpynn b 3HaHHTejibnoH CTenenn 
6buia pa3BHTa G^ynKunoHaJibHaa peryjiHunn Bo^Horo pexnMa pacTeHnn b otbct Ha bo^hwh 
CTpecc. CnjibHaa BbipaxceHnocTb Taxoii perynaunn zjoJDKHa cnoco6cTBOBaTb 6onee ycneui- 
HOMy npeoAOJieHHio 3acyxn no cpaBHenmo c BH^aMH 2-h rpynnbi, hto moxcct BbipaxcaTbCH 
B OTHOCHTeJIbHO HH3KHX 3HaHeHHHX fle^HUHTa BOflHOrO HaCbimeHHfl (xax B JIHCTbflX Stipa 

borysthenica w Carex colchica) (pnc. 1). 

Mop^ojioro-anaTOMHHecKaa xapaKTepncTHxa. Comacno reoOoTaHHHe- 
CKOMy onncaHHio n jiHTepaTypHbiM AaHHbiM, H3yHenHbie BH^bi pa3HOTpaBHo-AHenpoBCKO- 
KOBbiJibiioro cooOmecTBa no nx SKonornnecKOH npnnajuiexcHOCTH Rjiaccnc^nunpyiOTCH 
cneAyiomHM o6pa30M. Stipa borysthenica — Kcepoc{)HT, Artemisia austriaca, Carex 
colchica, Galium ruthenicum. Trifolium arvense n Veronica spicata — Me30Kcepoc{)HTt>i. 
Mop(|)OJioro-aHaTOMHHecKHH aHajiH3 (b coBoxynHOCTH c (J)yHKUHOHajibHbiM) aojixceH 



ruthenicum austriaca arvense spicata colchica borysthenica 

(0.629) (0.665) (0.667) (0.716) (0.988) (0.996) 


Phc. 1. XlecJwuHT BOjiHoro HacbimenHH y bhjiob pa3HOTpaBHO-AHenpoBCKOKOBbijibHoro cooSmecTBa. 

no och a6cuHcc (b cKo6Kax) — HHaeKCbi cnoxHOCTH opranH3amiH BoaHoro pe)KHMa; no och opanHaT — actjjHUHT BoaHoro 

HacbimeHiisi, %. 
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TABJTHUA 3 

llapuMajibHbiM o6beM TKaHen h kjictok, HHaeiccbi coepoMop4)HOCTH, cyKKyjieHTHOCTH 
H KCepOMOp4>HOCTH BH£OB pa3HOTpaBHO-,aHenpOBCKOKOBbIJlbHOrO COOBmeCTBa 




napnnaabHbiH o6-beM, % 



MHaeKcw 


Bnabi 

Kym- 

Kyaa 

onnaep- 

MHC 

Me3o- 
4 )h aa 

npoBoaa- 

mne 

TK3HH 

MexcicaeT- 

HHKH 

cKaepo- 

MOpcJ)- 

HOCTH 

cyKKy- 

aeHTHo- 

CTH 

Kcepo- 

MOptJ)- 

HOCTH 

Artemisia 

austriaca 

2.2 

9.1 

50.0 

8.9 

28.8 

0.712 

0.119 

8.5 

Carex 

colchica 

0.8 

5.0 

51.4 

13.3 

18.2 

0.885 

0.223 

19.8 

Galium 

ruthenicum 

2.0 

5.5 

44.9 

11.5 

35.7 

0.755 

0.167 

12.6 

Stipa bory¬ 
sthenica 

1.3 

5.8 

49.0 

14.9 

8.1 

0.919 

0.266 

24.5 

Trifolium 

arvense 

1.0 

15.8 

46.9 

12.5 

18.2 

0.818 

0.158 

12.9 

Veronica 

spicata 

0.6 

8.4 

60.4 

10.9 

19.5 

0.806 

0.084 

6.7 


noMOHb cocTaBHTb 6ojiee ajjeKBaTHoe peajibHOCTH npe^cTaBJieHHe o noJioxeHHH 3 thx 
BH flOB B 3KOJIOrHHeCKOM pflfly. 

Artemisia austriaca HMeeT ancTba c ineaKOBHCTO-6eaoBaTo-inepcTHCTbiM onymeHHeM. OranaaeTca pbixabiM 
H30JiaTepaJIbHbIM MC30({)Haa0M, nOCTaTOHHO 60JIbUJHM o6l>eMOM MOKKJieTHMKOB, 1-CJIOMHOH naJIMCaaHOH napeH- 
XHMOH C aOBOabHO KpynHbIMH BblTHHyTOH ({)OpMbI KJieTKaMH, 3-CJlOHHOH OTHOCHTeabHO IUIOTHOH ry6aaTOH 
napeHXHMOH, hto roBopMT o CKopee Me3ocf)HTHOM CTpoeHHH jiMCTa. Ho b Toxce Bpewa Haanane MOTopHbix kjictok, 
aoBoabHo tojictoh KyTHKynbi, onyiueHHa h pa3JiH4Me Mexcay OTHOCHTeabHO MejiKomieTHon BepxHew h 6oaee 
KpyriHOKjieTHOH hhxchch anwaepMaMH aBaaioTca hbho KcepoMopcfmbiMH npH3HaKaMH. Ycnama pacnoaoxceHbi c 
HHXHCH CTOpOHbl JIMCTa M nOBOabHO 4aCT0, 4T0 B CBOK) 04epe£b TaKXCe HBJiaeTCH npM3HaKOM KCepOMOpcJ)HOCTH. 
KoaHMecTBeHHbie cooTHomeHHa TKaHew ancTa npnBeneHbi b Ta6a. 3. 

Carex colchica — pacTemie, HMeiomee y3KHe ancTba c aBHbiMH npH3HaKaMH KcepoMopcJmocTH. XapaKTep- 
HbiM aHaTOMHnecKHM npH3HaKOM aBaaeTca aoBoabHO naoTHbiH roMoreHHbiH Me30cJ}Haa, cocToamnw H3 mcjikmx 
mieTOK, HMeioTca B03ayiuHbie noaocra. CBepxy h cHH3y npoBoaainnx nyaKOB npeacTaaaeHbi Taxcn MexaHnaecKnx 
TKaHen. 3nnnepMaabHbie KaeTKH c o6enx ctopoh ancTa oaHHaKOBbix pa3\iepoB, c aoBoabHO ToacTbiMH 
lUieTOMHblMH o6oaoMKaMM. 

Galium ruthenicum HMeeT aHHCHHbie HHTeBHaHbie ancTba, no 8—10 b MyTOBKe. C BHyrpeHHeH (aaaKCHaab- 
hoh) CTopoHbi ancTa OTMeaeHo 3aMeTHoe onyineHne, npeacTaBaeHHoe onHOKaeTOHHbiMH npocTbiMH BoaocxaMH, 
4T0 Hapany c HaananeM OTHOCHTeabHO ToacTon KyTHKyabi h 6oaee KpynHbix KaeTOK snnnepMbi c aOaKcnaabHOH 
cropoHbi ancTa no cpaBHeHHio c BHyrpeHHeH aBaaeTca npH3HaKOM KcepoMop(f>H3Ma. 3T0My Bnay npncyine 
Haanane THnnaHoro aop30BeHTpaabHoro Me30(f>naaa. riaancanHaa napeHXHMa 2—3-caoiiHaa, KaeTKH aoBoabHO 
xpynHbie, BbiTaHyron c^opMbi. ryOaaTaa napeuxHMa pbixaa, ToabKO b panoHe raaBHoro nyaxa 6oaee naoTHo 
caoxceHa, 4—5-caoHHaa, H3onnaMeTpHaecKaa, c KpynHbIMH MexcKaeTHHKaMH. YcTbnna c BHyrpeHHeH CTOpOHbi 
aHCTa aoBoabHO KpynHbie, caenca npnnonHaTbi Haa noBepxHOCTbio, noaycTbnaHbie noaocTH KpynHbie. 

Stipa borysthenica HMeeT oaeHb xcecncne, raaaKne, y3KHe ancTba. Me3ocf)Haa naoTHoroMoreHHbin, KaeTKH 
MeaKHe, caenca BbiTaHyron cfjopMbi, naoTHo coMKHyrbie, c yroameHHbiMH cTeHKaMH. MexcicaeTHHKOB Maao. 
OcHOBHyio aacTb 1-caoHHOH snnaepMbi ocTaBaaioT MeaKHe KaeTKH c aoBoabHO ToacTon KyroKyaoH, oco6eHHo 
Ha a6aKcnaabHOH CTopOHe. Ha stoh xce CTopoHe ancTa HMeioTca OTHOCHTeabHO MeaKHe MOTopHbie KaeTKH. 
JlHCTba cnabHO CKaepocJjHUHpoBaHHbie, BoaoKHa co6paHbi b npoaoabHbie Taxcn, pacnoaoxceHHbie Mexcay nyaKaMH 
h anHaepMOH. MeaKHe nyaKH cBH3aHbi cicaepeHXHMOH ToabKO c a6aKcnaabHon snnaepMon. CooTHomeHHe TKaHeii 
(Ta6a. 3) y 3Toro BHaa noaTBepxcaaeT ero npHHaaaexcHOCTb k KcepocJjHTaM. 

Trifolium arvense — oaHoaeTHee pacTeHHe c tohkhmh, npaMOCToaanMH, pa3BeTBaenHbiMH, noKpbiTbiMH 
BoaocKaMH CTe6a«MH. Me30(f)Haa aop30BeHTpaabHbiH. riaancanHaa napeHXHMa onHOcaonHaa, ry6aaTaa — 
aoBoabHO naoTHaa, b ochobhom H3onnaMeTpHaecKaa (HHoraa moxcho 3aMeTHTb KaeTKH BbiTaHyTbie b ropn30H- 
xaabHOM HanpaBaeHHH), MHorocaonHaa. BepxHaa h hhxchhh annnepMbi no pa3Mepy KaeTOK noaTH He pa3anaa- 
iotch, KpynHOKaeTHaa c tohkhm caoeM KyTHKyabi. YcTbnna He KpynHbie. HMeeTca aoBoabHO cnabHoe onyineHne. 

Veronica spicata — pacTeHHe c y3KHMH, cynpoTHBHO pacnoaoxceHHbiMH ancTbHMH. XapaKTepHbiM aHaTQ- 
MiiaecKHM npH3HaKOM HBaaeTca aoBoabHO naoTHbin aop30BeHTpaabHbin Me30c{)Haa, 3-caoHHaa naaHcaaHaa 
napeHXHMa. KaeTKH BbromyroH cJiopMbi, He KpynHbie. Ty6aaTaa napeHXHMa aocTaToaHO naoTHaa, KaeTKH cpeaHeii 
BejiHHHHbi, MexcicaeTHHKH MeaKHe. KaeTKH BepxHeii annaepMbi necKoabKO MeHbinnx pa3MepoB, aeM hhxchch. 
OaHHM H3 npH3HaKOB KcepOMopc|)HOCTH aBaaeTca onyineHne kopotkhmh npocTbiMH BoaocKaMH. 
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TAEJIMIJA 4 


MaTpHua 3KOJiorHHecKoro cxoacTBa no coBOKynHocTH noKa3aTejien aHaTOMnnecKon 
cTpyKTypbi JincTbeB pacTeHHH pa3HOTpaBHO-^HenpOBCKOKOBbuibHoro cooGmecTBa 


P >J 

P 

Stipa bory¬ 
sthenica 

-0.114 

-0.168 

-0.325 

-0.525 

-0.849 

-0.396 

0.114 

Trifolium 

arvense 

-0.208 

-0.217 

-0.579 

-0.827 

-0.343 

0.168 

0.208 

Veronica 

spicata 

-0.059 

-0.356 

-0.679 

-0.144 

0.325 

0.217 

0.059 

Carex 

colchica 

-0.290 

-0.532 

-0.044 

0.525 

0.579 

0.356 

0.290 

Artemisia 

austriaca 

-0.214 

0.307 

0.849 

0.827 

0.679 

0.532 

0.214 

Galium 

ruthenicum 

0.620 


KOJIHHeCTBeHHOH OUeHKH CXOACTBa HJIH pa3JIHHH5I BHAOB no COBOKyilHOCTH 
noKa3aTejien aHaTOMHHecKOH CTpyKTypbi JincTbeB (napunajibHbin o6t>cm KOMnoHenTOB) 
nocTpoeHa MaTpnua SKonorHHecKoro cxoACTBa (Ta6ji. 4). 

OTHocHTejibHO 6ojiee KcepoMopcjDHbie bhai>i xapaKTepH3yiOTCH 6ojibiuHM o6t>cmom 
KyTHKyjibi, 3nnaepMHca, npoBOAflmen TKann, napeHXHMbi h MeHbuiHM o6t>cmom mokkjict- 
hhkob. Ohh pacnonoxceHbi b BepxHen nacTH Ta6ji. 4. 3to Stipa borysthenica , Trifolium 
arvense , Veronica spicata h Carex colchica. Flo coothouichhio TKaHew h hx BapbnpoBa- 
hhk) Mano pa3JiHHaiOTC5i Trifolium arvense h Stipa borysthenica , 3a hckjhohchhcm, 
TpexKpaTHoro npeBbimeHna o6i>eMa siiHAepMHca y 1-ro H3 sthx 2 bhaob. Ejih3ko 
npHMbixaiOT k hhm Veronica spicata h Carex colchica. Artemisia austriaca h Galium 
ruthenicum o6pa3yiOT rpynny OTHocHTejibHO 6onee Me30MopcJ)Hbix bhaob b nepByK) 
onepeAb 3a chct 6oJibiuoro oG'beMa mokkjicthhkob; no coothouichhio Apyrnx TKaiien ohh 
Mano OTJiHnaiOTCH ot nepBbix 4 bhaob. % 

AHajiH3 cooTHouieHHH TKaHen y pa3Hbix bhaob noKa3aji HajiHHHe oneHb tcchoh 
CT aTHCTHHeCKOH CBH3H MOKAy KOJIHHCCTBOM npOBO^amHX TKaHCH H MOKKJieTHHKOB 

(r 2 = 0.878; pnc. 2, a). Y bhaob c OojibiuHM pa3BHTHeM npoBO^amen TKaHH Ha6jnoAaeTca 
MeHbiuHH napunajibHbiH o6t>cm mokkjicthhkob h HaoOopoT. M3 3Toro cneAyeT, hto y bhaob 
C HaHOojIblUHMH HHjjeKCaMH CyKKyjieHTHOCTH H KCepOMOpc})HOCTH HMeeTCH HanGoJlbUiee 
KOJIHHeCTBO npOBOAHIUHX TKaHCH (K03(})C})HUHeHTbI ACTepMHHaUHH paBHbl COOTBCTCTBCHHO 

0.759 h 0.824; pnc. 2, 6 ). 

CpaBHeHHe hhackcob 3KOJiorHHecKoro cxoACTBa bhaob no coBOKynHocTH noKa3aTejien 
boahoto pexcHMa h aHaTOMnnecKOH CTpyKTypbi hx JincTbeB noKa3biBaeT hx noimyio 
HecornacoBaHHOCTb (Ta6ji. 2 h 4). OAHaKO HHAeKCbi cyKKyjieHTiiocTH h KcepoMopcjiHocTH 
noKa3biBaiOT xopouiyio cxoppejinpoBaHHOCTb co cpeAHHMH HHAeKcaMH SKOJiorHHecKoro 
cxoacTBa no coBOKynHocTH noKa3aTejieH boahoto pexHMa pacTeHHH (pnc. 3). Ilpn stom 
y bhaob c HanOoJiee KcepoMopcj)HOH CTpyKTypon JincTbeB HHAeKCbi stfojiorHHecKoro 
cxoACTBa Bbime. B Apyrnx ycnoBHax npoH3pacTaHHH npn OTcyTCTBHH cTOJib pe3Ko 
BbipaxeHHoro boahoto CTpecca CB5i3b Me>KAy sthmh HHAexcaMH OTpnuaTejibHa. 3to, cyAfl 
no BceMy, CBH3aHO c tcm, hto noKa3aTejiH boahoto pexHMa pacTeHHH OTpaxcajiH He 
3K0J10THHCCKHH CTaTyC BHAOB, 3. CTeneHb KpHTHHHOCTH yCJIOBHH npOH3paCTaHHH A-HH 
npouecco.B )KH3HeAeaTejibHOCTH pacTeHHH. Bonee KOHcepBaTHBHbie aHaTOMHnecKHe npn- 
3HAKH nOKa3bIBaiOT 6jIH3KHe K peaJIbHbIM OUeHKH 3KOJIOTHHCCKOH npHHaAAOKHOCTH 

H3yneHHbix bhaob. B a&hhbix ycjiOBHax npoH3pacTaHHH Stipa borysthenica , Trifolium 
arvense , Veronica spicata h Carex colchica mo>kho othccth k KcepocjiHTaM, a Artemisia 
austriaca u Galium rithenicum — k Me30Kcepoc})HTaM. 
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Phc. 2. KoppejiauHH Me>xay napnnajibHbiMH o6^e\iaMM npoBOflainnx TKaHen h mokkjicthhkob (a), npoBOfla- 
iuhx TKaHen h hhackcob KcepoMop^nocTH {6) y BHflOB pa3HOTpaBHo-jiHenpoBCKOKOBbijibHoro coo6mecTBa. 

Bmbi: 7 — Artemisia austriaca, 2 — Car ex colchica, 3 — Galium ruthenicum, 4 — Stipa borysthenica, 5 — Trifolium arvense, 
6 — Veronica spicata. no ocjim a6cnncc — napnnajibHbin ofoeM npoBonflmnx TKaneii, %; no ocjim opzuiHaT: a — napnnajibHbin 
o6l.eM MeXKJieTHHKOB, %; 6 - HHZieKC KCepOMOpcJlHOCTH. 


Moxho OTMeTHTb HeKOTopbie KoppejiauHH MOK^y noKa3aTejiHMH Bo^Horo pexcHMa 
pacTeHHH h anaTOMHHecKOH cTpyKTypofi JiHCTbeB. TaK, AOCTaTOMHo xopouio BbipaxeHa 
CB5!3b (r 2 = 0.630) MOKAy napUHaJIbHbIM o6l>eMOM Me30(})HJIJia H HHTeHCHBHOCTbK) TpaHC- 
nHpauHH (pwc. 4, a). OTciofla cneflyeT, hto y bhaob c OTHOCHTejibHO MeHbUJHM o6i>eMOM 
Me3ocj)HJiJia (t. e. c MeHbmen ero nnoTHocTbio) HaSjHOZjaeTca 6ojibLua5i cKopocTb ncnape- 
hhh BOAbi h HaoOopoT. CaM o6i>eM napeiixHMbi, no HarneMy mhchhio, He MoxeT 
ICOHTpOJIHpOBaTb CKOpOCTb TpaHCnHpaLJHOHHOrO TOKa. OflHaKO MOXCHO nOKa3aTb, HTO 
napunajibHbiH oO^eM ryOnaTOH napeHXHMbi KoppennpyeT c o6t>cmom mokkjicthhkob 
( pnc. 4, 6\ r 2 = 0.728). KpoMe Toro, oOHapyxena CBH3b Mexc^y o6t>cmom ryOnaTOH 
napeuxHMbi h HHTeHCHBHOCTbio TpaHcnHpauHH (pwc. 4, e\ r 2 = 0.857). Orciofla kocbchho 
moxcho 3aKjnoHHTb, hto y bh^ob c MeHbuiHM o6i>eMOM ryOnaTOH napeHXHMbi 6ojibiue o6i>eM 
MOKKJieTHHKOB H BblUie CKOpOCTb HCnapeHHH BOflbl. 3 tO MO>KeT 6bITb o6yCJIOBJieHO TeM, 
hto y bhaob AanHoro % MecToo6HTaHHH CKopocTb TpancnnpauHOHHoro Toxa onpe^ejiaeTca 
He BceM o6T>eMOM Me>KXjieTHHXOB, a npocTpaHCTBOM Mexczjy mieTxaMH rySnaTOH napeH¬ 
XHMbi (pacnojioxceiiHOH, xax h ycTbnua, Ha hhxchch CTopoHe jiHCTa). 

IlocKOJibKy CTaTHCTHnecKH 3HaHHMbix cBa3eH HHTencHBHOCTH TpaHcnnpauHH c zjpyrn- 
mh xapaKTepncTHKaMH aHaTOMHnecKOH cTpyxTypbi oSHapyxceHO He 6biJio, npnxo^HTCH 
npeAnojioxHTb, hto njioTHocTb cjioxchhh Me3ocJ)Hjuia MoxceT oxa3biBaTb onpefleneH- 
HOe BJIHHHHe Ha 3TOT SJieMeHT BO^HOrO peXCHMa paCTeHHH. OflliaXO OHeBHAHO, HTO 3TO 
no^nexHT npoBepxe b zjpyrnx nacrax HCCJieaoBaHiioro HaMH rpa^neHTa BJiaxcHOCTH 
nOHBbl. 




Phc. 3. Koppejianna Mexay MHjxeKcaMH cyKKyjieHTHOCTH m KcepoMopcJwocTH, m cpeziHHMH MHaeKcaMH 3 kojio- 
raHecKoro cxoACTBa (no coBOKynHOCTH noKa3aTejien Bozmoro pexnwa) y bhaob pa3HOTpaBHO-AHenpoBCKOKO- 

BbuibHoro coo6mecTBa. 

Biubi (7 — 6) Te >Ke, hto h Ha pwc. 2. no ocjim a6cuHcc: a — nHnexc cyKKyneHTHOCTH, 6 — hhuckc KcepoMopcjiHOCTn; no 
OC51M OpflHHaT - epe^HHH HH^eKC 3K0J10rHMeCK0r0 CXOflCTBa. 
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Phc. 4. KoppejiauHa Mexziy napuwajibHbiM o6t>cmom TKaHew m noKa3aTejiaMM Boanoro pexHMa y bhaob pa3- 
HOTpaBHO-AHenpoBCKOKOBbmbHoro coo6mecTBa. 

Bnnbi (/— 6) Te xe, hto h Ha phc. 2. no ocsim a6cuncc: napunanbHbie o6T>eMbi a — napeHXHMbi, %; 6, a, e — ry6qaTOH napeHXHMbi, 
%; a — MexKJieTHHKOB, %; d — CTOJi6 i iaTOH napeHXHMbi, %; no ocsim opflHHaT: a, a — HHTeHCHBHOCTb TpaHcnupaunn 
(rBoabi/rcyx.Macci.i • h); 6 — napuHajibHbm o6beM MexiaieTHiiKOB, %; a, d — ae^HUHT BoaHoro HacbiiueHHsi, %; e — napunaJibHbiH 

o6beM cTOH6HaTOH napeHXHMbi, %. 


OOnapyxceHa aocTaTOHHO TecHaa cTaTHCTHHecicaa cBH3b (r 2 = 0.749) Mexfly napunajib- 
HblM o6l>eMOM MOKKJieTHHKOB H ^ecjDHUHTOM BO^HOrO HaCblLUeHHfl (pnc. 4, a). M3 3TOH 
3aBHCHMOCTH CJieflyeT, HTO y BHZJOB C OoJIbUIHM o6l>eMOM MOKKJieTHHKOB cjjopMnpoBajiCH 
HaHOojibuiHH bo^hhh fle(f)HUHT. FIomhmo 3Toro oSHapyxeHa Koppejiauna Mexmy oStcmom 
CTOjiOMaTon napeHXHMbi h flaHHbiM noKa3aTejieM BOflHoro pexcHMa (r 2 = 0.896; phc. 4, d). 
flpyrHMH cjiOBaMH, bo BpeMJi HacbimeHHa jincTbeB BO,aa nocTynana ne TOJibKO b CBoOo^Hoe 
npocTpancTBO Mexc^y KJieTKaMH, ho h b CTOJiOnaTyio napeHXHMy, hto xapaKTepHO ajih Bcex 
BHflOB c BOAHbiM ,ae(})HUHTOM Sojibme 60% (Ta6ji. 1, pnc. 4, <3). Moxho oTMeTHTb 
OTpnuaTejibHyio Koppejiaunio Mexfly napuHajibHbiM oOtcmom ryOnaTon napeHXHMbi h 
Ae(J)HUHTOM BojjHoro HacbiuieHna, oflHaxo ona hbjihctch, no HauieMy mhchhio, onocpe^o- 
BaHHOH, nocKOJibxy cymecTByeT TecHaa OTpnuaTejibHaH CB5i3b Mexcay napunajibHbiMH 
o6i>eMaMH ryOnaTon h cTOJiOnaTOH napeuxnM (r 2 = 0.833; pnc. 4, e). 

IljiOTHOCTb cjioxceHHH Me30cfmjuia cBH3ana, cyan no BceMy, c TaKHM BaxcHbiM noxa3a- 
TejieM BO^Horo pexcnMa, kslk cuoxnocTb ero opraHH3auHH (r 2 = 0.861, pnc. 5, a). Y bhjjob 
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Phc. 5. KoppejiHUHA Moxay napuwa^bHbiM o6T>eMOM h HH/ieKcaMH cjioxhoctm opranH3auHH BonHoro pexHMa 
y BHflOB pa3HOTpaBHO-AHenpoBCKOKOBbmbHoro coo6mecTBa. 

Bniibi (7— 6) Te >Ke, mto h Ha pnc. 2. no ocjim a 6 cuHCc: napuHanbHbie o 6 beMbi a — MexKJieTHwcoB, %: 6 — ry6MaToii na- 
peHXHMbi, %; no ochm opzuiHaT — hhuckc cjioxhocth opraHH 3 auHH BOflHoro pe>KHMa. 


c HanSojiee nnoTHbiM mc3oc})hjijiom (Stipa borysthenica n Carex colchica) HH^excbi 
cjioxchocth opraHH3auHH BoaHoro pexHMa 6buin MaKCHMaJibHbi. riocKOJibKy oSHapyxeHa 
eme 6oJiee TecHaa CBa3b (r 2 = 0.903) Moxny o6t>cmom rySnaTOH napeHXHMbi n 3thm 
HH^eKcoM BOAHoro pexHMa (pnc. 5, 6 ), to mo>kho npeAnoJioxnTb, mto hmchho o6i>eM 
cboOoahoto npocTpaHCTBa Moxny KJieTKaMn (ryOnaTon napeHXHMbi) y bhaob Aamioro 
3KOTona KOHTpojinpyeT cxopocTb ncnapeHna boam n cnocoOnocTb k o6pa30BaHHio 
OTpnuaTejibHbix oOpaTHbix cBa3en Mexmy 3JieMeHTaMH boahoto pexcnMa. Ohcbhaho, mto 
3to He cjiyMannbie 3aBncnMOCTn. Ohh bcho yKa3biBaioT Ha to, mto CTpyxTypHbie ocoOeH- 
hocth accHMHJiHUHOHHoro annapaTa Moryr KOHTpojinpoBaTb cnocoOHOCTb pacTeunn k 
(})yHKUHOHaJibHOH perynaunn boahoto pexcHMa. Iloxa coBepiueHHo He aceH MexaHH3M 
noAoOHbix CBH3en, OAHaxo aHajiH3 Bcex aaHHbix, noJiyMeHHbix Ha rpaAneHTe BJiaxcHOCTH 
noMBbi, Aonxcen npn6jin3HTb Hac k ero noHHMaHHio. 

PacTenna pa3HOTpaBHO-AHenpoBCKOKOBbuibHoro cooOmecTBa bo BpeMa npoBeAeHHH 
HaOjIIOfleHHH HCnbITbIBaJIH CHAbHblH BOAHblH CTpeCC, MTO HaiHJIO OTpa>XeHHe B BbICOKHX 

HHaeKcax opraHH30BaHHOCTH BOAOoSMeHa. OcoOemio 3to xacaeTca Carex colchica h Stipa 
borysthenica , ajib KOTopbix oueHxn 3thx hhacxcob npnOjinxaJincb k MaxcnManbHO 
bo3moxchoh BejiHMHiie. 3to CBHfleTejibCTByeT, Ha nam B3nnaA, 06 ycnjienHH cjDyHxunoHajib- 
hoh perynaunn boahoto pe>KHMa, xoTopaa b AaHHbix ycnoBnax no3BonaeT coxpauHTb 
MaKCHMaJIbHO B03M0)KHyK) >KH3Hecn0C06H0CTb npH MHHHMaJIbHO AOCTynHbIX pecypcax 
cpejibi. Oahhm H3 acneKTOB Taxon perynaunn MOxceT 6 biTb (J)opMnpoBaHne OTpnuaTenbHbix 
oOpaTHbix CB5i3en Meacny 3jieMeHTaMH cjjyHxunoHnpyiOLueH cncTeMbi. 3th cbb3h nonxcHbi 
CTa6njiH3npoBaTb boaooOmch Ha TaxoM ypoBHe, xoTopbin 6 bi neaBnanca pa3pymnTejibHbiM 
Ana pacTeHnn. FIo3TOMy 3JieMeHTbi BOAHoro pexcnMa b CTpeccoBbix ycnoBnax cjia 6 o 
CB«3aHbi c (J)axTopaMH cpe^bi n cnjibHO B3anMOCBB3aHbi Apyr c npyroM. OAHaxo b cncTeMe 
c()yHxuHOHajibHOH perynaunn coxpaHaiOTca nonoxcnTenbUbie cbb3h, xoTopbie no3BonaiOT 
OTCJiexHBaTb H3MeHenna b axonornnecxon oOcTanoBxe, t. e. hmciot, bo3mo>kho, onpene- 
neHHoe cnruajibnoe 3naMeHne. TaxHMH cbbsbmh MoryT 6 biTb oTMeMeHHbie Bbime coneTaHna 
TpaHcnnpaunn n oboahchhocth nncTbeB. ripn yBejiHMeHnn xonnnecTBa AOCTynHon b noMBe 
BJiarn mo 6 on h3 3thx 3jieMeHTOB bohact Ha 6 ojiee Bbicoxnn ypoBeHb, mto Hen36e>KH0 
noBneneT 3a co 6 on H3MeHenna b apyrnx 3JieMeHTax c{)yHxuHOHanbHOH cncTeMbi. 

CnoxcHOCTb opraHH3auHH boahoto pexcHMa HMeeT ajib CBoen peajiH3aunH, cyna no 
BceMy, n onpenejieHHbie CTpyxTypHbie npeanocbijixn. MexcBHAOBbie xoppejiaunn Moxny 
napuHajibHbiMH o6i>eMaMH MexcxjieTOMHoro npocTpancTBa n ry6MaTon napeHXHMbi, c 

OAHOH CTOpOHbl, H HH^eXCaMH 0praHH30BaHH0CTH BOflooOMeHa, C ApyrOH - MoryT 

CBHneTejibCTBOBaTb o Taxon bo3mo)khocth (pnc. 5). Ho nejib3a nmopnpoBaTb n HenocpeA- 
creeHHbie xoppenaunn Mexcay npn3HaxaMn aHaTOMHMecxon CTpyxTypbi n 3JieMeHTaMn 
boahoto pe^xnMa pacTeunn (pnc. 4). Ohh MoryT roBopnTb o tom, mto AOCTnraeMbin 
pacTeHnaMn xaxoro-Jin6o Bnna ypoBeHb (|)yHxuHOHHpoBaHHa onpeaejiaeTca CTpyxTypubi- 
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MH B03M0XCH0CT55MH. flaJIbHeHUIHe HCCJieAOBaHHJl B 3TOM HanpaBJieHHH AOJDKHbl HaHTH 
KOJIHHeCTBeHHbie BbipaaceilHfl TclKHX B03M0)KH0CTeH. 
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SUMMARY 

The complex study of dominants of the herb -Stipa borysthenica and Carex acuta communities 
of the River Khoper floodplain (Khoper State Nature Reserve, Voronezh Region) is carried out. The 
first of these communities was located on a slanting sandy slope of a terrace above the floodplain. 
Following species were studied there: Artemisia austriaca , Carex colchica , Galium ruthenicum , Stipa 
borysthenica , Trifolium arvense , Veronica spicata. Moist Carex acuta communities grow in a coastal 
zone of a slanting slope of a dried lake. There plants under observation were hygrophytes and 
hydrophytes Alisma plantago-aquatica , Butomus umbellatus, Carex acuta, Lycopus europaeus, 
Sagittaria sagittifolia, Sparganium erectum. Diurnal and seasonal dynamics of such parameters as 
the transpiration rate, water saturation deficit, leaf water content were examined in detail. Structural 
characteristics of plants as follows are defined: the specific superficial denseness of leaves, indexes 
of scleromorphy, succulence and xeromorphy. Methods of a many-dimensional statistical analysis 
were used to study connections between indexes of plant functioning. The matrix of an ecological 
likeness is constructed. The problems of complexity of organization of plant water regime are 
discussed. 
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Poa Dentaria L. npeflCTaBJieH Ha TeppHTopun EBpa3HH 10 BunaMH. Mop({)OJiorHHecKoe h aHaTOMunecKoe 
HCCJieflOBaHHe 3THX BHAOB BblflBHAO pflA AOCTaTOHHO CymeCTBeHHbIX IipH3HaKOB, rOBOpaiHHX B nOAb3y CaMOCTO- 
HTejibHOCTH naHHoro pona, mto npoTHBopeHHT pacnpocipaHeHHOH Tonxe 3peHHA HexoTopbix HHocTpaHHbix 
SoTaHHKOB, OTHOC5HHHX ero npeACTaBHTeneH b cociaB pona Cardamine L., a Taoce no3BOA5ieT yciaHOBHTb 
pOACTBeHHbie CB5I3H Me)KAy 3THMH BHAaMH C UeAbK) AaJIbHeHHieH pa3pabOTKH CHCTeMbI pOAa. 

KmoneBbie cjiOBa: Dentaria , Brassicaceae, MOpc{)onorH 5 i, aHaTOMHfl. 

Poa Dentaria L. npnHaAJiexcHT k HHCJiy HextocTaTOHHo H 3 yueHHbix poaob ceM. Brassi¬ 
caceae Burnett. B HccneAOBaHHH ero bhaob c uejibio nocTpoeHHB CHCTeMbi pOAa npHMe- 
HBJ 1 CB JIHUIb M 0 p(}) 0 J 10 r 0 -re 0 rpa(|)HHeCKHH MCTOA 6 e 3 BblflBJieHHfl pOflCTBeHHblX CBB 3 eH 
MOK^ty HHMH. Cjie^CTBHeM 3 TOrO BBJlBeTCB TOT C})aKT, HTO He BCe aBTOpbl npH 3 HaiOT 

caMOCTOBTenbHOCTb po,ua Dentaria , noMemaa ero b po a Cardamine L. (Crantz, 1769; 
Celakovsky, 1874; IIlMajibray3eH, 1895; h Ap.) hjth b paHre cckuhh (Schulz, 1903), hjih 
noApoAa (Jones, 1964). OAHaxo MHorne CHCTeMaTHKH paccMaTpHBaioT ero b KanecTBe 
caMOCTOBTejibHoro poAa (Byui, 1909, 1939; MaeBCKHH, 1964; Kotob, 1979 h Ap.)* IJo 
MHeHHio H. A. Eyrna (1909), Dentaria kslk 6onee ApeBHHH poA TpeTHHHOH cjxnopbi paHO 
o 6 oco 6 hjicb ot Cardamine h npno6peji p^A cneuHcf)HHecKHx nepT, oco6eHHO b CTpoeHHH 
KopneBHUta. 

Poa Dentaria BKjnonaeT 20 bhaob (Willis, 1973), pacnpocTpaHeHHbix b 3 H 30 jinpoBaH- 
Hbix nacTHX 3 eMHoro mapa npenMymecTBeHHO b ropHbix panoHax: b aTjiaHTHHecKHX 
uiTaTax CeBepHOH AMepnKH; b Boctohhoh A 3 HH (KHTaH^flnoHHa); b EBpone, Ha KaBKa 3 e 
h b K)ro- 3 anaAHOH A 3 hh. Ha TeppuTopun 3 anaAHOH EBpa 3 HH npon 3 pacTaeT 10 bhaob: 
D. heptaphylla Vill., D. pentaphyllos L., D. polyphylla Waldst. et Kit., D. enneaphyllos 
L., D. glandulosa Waldst. et Kit., D. trifolia Waldst. et Kit., D . microphylla Willd., 
D. bipinnata C. A. Mey., D. quinquefolia Bieb., D. bulbifera L. 

Uejibio aaHHOH paOoTbi BBHJiocb BcecTopoHHee H 3 yneHHe MopcfxiJiorHHecKHx npn 3 Ha- 
kob bhaob Dentaria 3 anaAHOH EBpa 3 HH, a TaKxce nbuibLtbi h aHaTOMHH njiOAOB h ceMJiH 

AJ 15 I OUeHKH HX 3 HaHHMOCTH B nOCTpoeHHH CHCTeMbi pOAa. 


MaTepnaji h MeTOAHKa 

Pa6oTa BbinojiHeHa Ha MaTepnanax repOapneB EoTaHHnecKoro HH-Ta hm. B. JI. KoMa- 
poBa (BHH) PAH h KacJjeApbi OoTaHHKH C.-neTep6yprcKoro yHHBepcHTeTa h coOcTBeHHbix 
cGopOB b MecTax ecTecTBeHHoro npOH3pacTaHHB 2 bhaob: D. bulbifera — JleHHHrpaACKaa 
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o6n., D. glandulosa — YicpaHHa: 3axapnaTbe. Ebinn H3roTOBneHbi npenapaTbi no nann- 
HOJiornn, Mopc^onornn ubctkob h aHaTOMHH nnoAOB h ceMAH, npnneM Ann xaxcAoro BHAa 
MaTepnaji 6pancn H3 2—3 nonynnuHH. AHaTOMHnecKne cpe3bi nnoAOB n ceMnn OKpamn- 
Bajincb pacTBopoM MeTHjieHOBon chhh. npenapaTbi nbuibueBbix 3epeH OKparuHBanHCb 
(J)yKCHHOM AJI5I KOHTpaCTHpOBaHHa CKynbnTypbl 3K3HHBI. 


Pe3yjibTaTbi h hx oGcyjKAeHHe 

Mopc^onornn 

KopHeeHme. Poa Dentaria xapaicrepH3yeTcn HannHneM MncncToro nojnynero xopHe- 
Bnma c neuiyaMH jihctoboto npoHCxoncAewnn, npeACTaBnniomHMH co6oh pa3pocnjnecn 
nepeiuKH, cjonnnoAHH, HHorAa Hecymne Ha Bepxyunce pyAHMeHTbi jihctoboh nnacTHHKH. B 
na3yxax neuiyn MoryT HaxoAHTbcn noHKH. JJjin xapaKTepncTHKH bhaob yHHTbiBanncb: 
AnaMeTp KopHeBnma, pacnononceHne, <|>opMa n AnHHa neuiyn. Tax, caMoe MomHoe 
KopHeBnme (4 —8 mm b AHaM.) Ha6niOAaeTcn y D. heptaphylla w D. pentaphyllos ; neuiyn 
y hhx rycTO pacnonoxceHHbie, xcecTKne, AenbTOBHAHbie, pence TpeyronbHbie, 4 —9 mm aji. 
CxoAHbie npH3HaKH b CTpoeHnn KopHeBnma oGHapyncnnn D. polyphylla n D. enneaphyllos : 
AnaMeTp D . polyphylla — 4 —5 mm, D. enneaphyllos — 3 — 7 mm, neruyn y o6onx bhaob 
rycTO pacnonoxceHHbie, ncecncne, TpeyronbHbie, 3 —5 mm An. Ann D. glandulosa h D. tri¬ 
folia xapaKTepHo MeHee MomHoe KopHeBnme AHaMeTpOM 2 —5 mm, c peAKHMH, Tpeyronb- 
HbiMH neuiyaMH 2 —5 mm An. D. microphylla h D. hipinnata xapaKTepn3yiOTcn caMbiM 
tohkhm KopHeBHineM — 1—2 mm b AHaM. D. microphylla HMeeT oneHb peAKHe, nneHna- 
Tbie, OBanbHbie neinyn 4 — 7 mm An., D. bipinnata jxoctsltohho peAKne, ncecTxne, oxpyrnbie, 
2 —3 mm An. noxoxcee CTpoeHne KOpHeBHma Ha6niOAaeTcn y D. quinquefolia : AHaMeTp 
ero 2—6 mm, neuiyn peAKHe, ncecncne, TpeyronbHbie, 2—3 mm aji. Y D. bulbifera xopne- 
BHme 2.5—6 mm b AHaM., nemyn AOBonbno peAKHe, ncecmcne, TpeyronbHbie, 2 — 4 mm An. 

JlHCTbH. flnn bhaob poAa Dentaria nccneAOBaHbi pacnononcenne h KonnnecTBo nncTbeB, 
a Taxnce c|)opMa h xapaxrep KpaeB hx Aoneii (pnc. 1). D. heptaphylla h D. pentaphyllos 
HMeiOT 2 — 4 onepeAHbix nncTa c HepaBHonnnbnaTbiMH KpanMH Aonen, npnneM y D. hep¬ 
taphylla nncTbfl nepncTopacceneHHbie c 3 — 4 napaMH nanueTiibix Aonen, a y D. penta¬ 
phyllos ohh nanbnaTopacceneHHbie c innpoKonaHueTHbiMH AonnMH. Jinn D. polyphylla 
xapaKTepHO Hannnne 2 — 4 c6nnnceHHbix b po3eTKy nepncTopacceneHUbix nncTbeB c 3 — 5 
napaMH y3KonaHueTHbix Aonen, xpan Aonen HepaBHonnnbnaTbie. D. enneaphyllos TaKnce 
HMeeT 2 — 4 c6nnnceHHbix b po3eTKy nncTa c HepaBHonnnbHaTbiMH xpanMH Aonen, OAHaxo 
nncTbn TpoHHaTOpacceneHHbie c ninpoKonanueTHbiMH AonnMH. CxoAHbie no cTpoennio 
nncTbfl y D. glandulosa h D. trifolia : TponnaTopacceneHHbie c namjeTHbiMH AonnMH, ho y 
D. glandulosa 3 nncTa c KpynHonnnbHaTbiMH KpanMH Aonen pacnononceHbi b po3eTxe, a 
y D. trifolia ohh onepeAHbie b KonnnecTBe 3 — 5, c nnnbnaTbiMH KpanMH Aonen. D. mic¬ 
rophylla HMeeT 2 — 4 onepeAHbix Menxnx nepncTopacceneHHbix nncTa c 3 — 6 napaMH 
y3KonaHueTHbix Aonen, uenbHOKpanubix, pence Herny6oKO nnnbnaTbix; HMeiOTcn 2 napbi 
npHKopHeBbix nncTbeB. D. bipinnata xapaKTepH3yeTcn onepeAHbiMH MenxHMH ABax<Abi 
nepHCTopacceneHHbiMH nncTbnMH b KonnnecTBe 2 — 4, c y3KonaHueTHbiMH uenbHOKpan- 
hhmh AonnMH. Y D. quinquefolia 3 — 4 c6nHXceHiibix b po3eTKy nepHCTopacceneHHbix 
nncTa c 1—3 napaMH nnnbnaTbix Aonen. Y D. bulbifera nncTbn onepeAHbie, b xonHHecTBe 
6 h 6onee, BepxHHe npocTbie, uenbHoxpaHHbie, pexce c 3y6naTbiMH xpanMH, HHxciiHe 
cxoAHbi no cTpoeiiHio c nncTbJiMH D. quinquefolia , HMeiOT nnrnb 3y6naTbie Kpan Aonen. 

D[BeTKH. flnn xapaxTepncTHKH bhaob Dentaria Hcnonb30Banncb cneAyiomne npH3iiaKH 
CTpoeHnn uBeTKOB: pa3Mep nainenHCTHKOB, oxpacKa, (JiopMa, pa3Mep h xcnnKOBaHHe 
nenecTKOB, (JiopMa h pa3Mep TbinnHonnux HHTen h nbinbHHKOB, Annua h (j^opMa cTonGnKa, 
(j)opMa ABynonacTHoro pbinbua, (J)opMa h onymeHne 3aBn3H. 06ihhmh Ann Bcex bhaob 
nBnniOTcn: 3aKpbiTan nauienKa, noA04xoo6pa3Han cJ)opMa nauienncTHKOB c 6onee innpo- 
khm, cnerxa MeuiKOBHAiibiM ocHOBanneM h Tyno3aocTpenHon BepxyuiKOH, c xaHMon no 
xpaio h ceTHaTO-neTneBHAnoe xnnKOBaHne HauienncTHKOB h nenecTKOB (pnc. 2). 


2 EoTamiwecKiiH xypnan, N» 3, 2002 r. 
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Phc. 1. JlHCTbfl bh^ob poaa Dentaria. 


IX heptaphylla\ 2 — IX pentaphyllas ; 3 — IX polyphylla ; 4 — D. enneaphyllos\ 5 — IX glandulosa; 7 — D. microphylla 
IX trifolia ; 5 — IX bipinnata; 9 — D. quinquefolia ; 10 — D. bulbifera (a — hhkhhh jihct, 0 — BepxHHti jihct). Mac- 

LUTaSHaa /inneMKa; / — 106 — 1 cm. 















floBOJibHO KpynHbie ubctkh hmciot D. heptaphylla h D. pentaphyllos : AHHHa HamenHC- 
thkob 7.8—8.0 mm, nenecTKOB — 18.0 — 18.6 mm; OKpacKa BeHHHKa MoxceT BapbwpoBaTb 
ot 6enon h 6jiejiHopo30BOH ao nypnypHOH, umpoKOjmueBHAHbm OTrw6 ruiaBHo nepexoAHT 
B KOpOTKHH HOTOTOK, XCHHKOBaHHe HeryCTOe, C OTKpblTblMH KOHUaMH XCHHOK H BTOpbIM 
pjiAOM neTenb; TbIHHHOHHbie hhth y3KHe, KopoTKHe — 0.4 mm Limp, h 6.0 — 8.6 mm ah., 

8.0 - 10.0 MM - AJIHHHbie; nblHbHHKH y3K03JIAHnTHHeCKHe, 2.4 - 2.7 MM AH.; 3aB5L3b AO- 

BOHbHO nmpoKan, 4.4 — 4.8 mm ah., 0.9—1.1 mm Limp., nepexoAHT b y3KHH AHHHHbiH 
ctohShk (3.6 — 5.6 mm ah.) c ronoBnaTbiM pbijibueM. D. polyphylla xapaKTepH 3 yeTC 5 i 
AOBOHbHO KpynubiMH nameHHCTHKaMH (8.5 — 9.3 mm ah.) h OTHOCHTenbHo HeKpynHbiMH 
xceHTbiMH nenecTKaMH (14.2 — 17.4 mm ah.); otth6 nenecTKOB iimpoKOjmneBHAHbm, pe3K0 
CyXCHBaiOmHHCH B xopouio BbipaXteHHblH, y3KHH HOrOTOK, 2KHJIKH peAKHe C OTKpblTblMH 

KOHUaMH; KOpOTKHe TbIHHHOHHbie HHTH 7.6 - 8.2 MM AH., AHHHHbie — 8.8 - 9.6 MM, 

mnpHHa hhtch 0.6 — 0.9 mm, 3aBH3b nmpoKosnnHnTHHecKafl, 4.3—5.0 mm ah., 1.0— 
1.2 mm LiiHp., pbiHbue roHOBHaToe. D. enneaphyllos Taxxce OTHHnaeTCH KpynHbiMH name* 
HHCTHKaMH (6.5 MM AH.) H OTHOCHTeHbHO HeKpynHbiMH OeHbIMH nenecTKaMH (11.0 — 

14.5 MM AH.), CXOAHOH C npeAblAyiAHM BHAOM (J)OpMOH; TbIHHHKH BblAaiOTCfl H3 BeHHHKa 

(KOpOTKHe - 8.5 - 10.0 MM AH., 10.5 - 12.0 MM - AHHHHbie); CTpOeHHe 3aB5I3H CXOAHO 

c npeAbiAymHM bhaom, TOHbKo AHHHa cTonOnKa aoxoaht ao 7.5 mm. 

HamenncTHKH y D. glandulosa 8.0 — 10.0 mm ah.; nenecTKH KpynHbie, nypnypHbie, 

15.8 - 23.5 MM AH., LUHpOKOHHUeBHAHblH OTHlO nepeXOAHT B He 60 HbLU 0 H HOTOTOK, )KHH- 

KOBaHHe ryCTOe C OTKpblTblMH KOHUaMH )KHHOK; KOpOTKHe TbIHHHOHHbie HHTH HMeiOT 
AHHHy 5.4 — 9.4 mm, AHHHHbie — 8.2—9.6 mm, nbinbHHKH y3K03HHHnTHnecKHe, 2.3— 
2.6 mm ah.; y3K03HHHnTHHecKa5i 3aB5i3b (4.4—5.0 mm ah., 0.9 — 1.0 mm Limp.) nepexoAHT 
b y3KHH ctoh6hk (3.0 — 5.8 mm ah.) c roHOBHaTbiM pbiHbueM. D. trifolia OTunnaeTCH 
MeHbuiHMH pa3MepaMH HamenncTHKOB (5.6 — 7.0 mm ah.) h nenecTKOB (12.0 — 

16.3 mm ah.), 6enon OKpacKOH BeHHHKa, 6onee kopotkhm hototkom, HaimnneM BToporo 
pHAa neTenb b xcHHKOBaHHH, 6onee kopotkhmh TbiHHHOHHbiMH hhthmh h ynnomeHHbiM 
pbuibueM. 

CBoeo6pa3Hoe CTpoeHne HMeiOT ubctkh D. microphylla : HauienHCTHKH 4.4— 
6.0 mm ah.; nypnypHbie nenecTKH 14.0 — 17.5 mm ah., nmpoKHH otitiO pe3KO cyxtHBaeTca 

B AHHHHbiH, 5LCHO BbipaXteHHblH HOrOTOK, XCHHKOBaHHe AOBOHbHO ryCTOe, C OTKpblTblMH 
KOHUaMH XCHHOK; KOpOTKHe TbIHHHOHHbie HHTH 5.0 - 7.5 MM AH., AHHHHbie - 7.8 - 

9.5 MM AH., nblHbHHKH 3HHHnTHHeCKHe, 1.2 - 1.8 MM AH.; 3aB5L3b lLmp0K03HHHnTHHeCKtf5I, 

2.5 — 2.6 mm ah., 0.6 mm Limp., ctoh6hk oneHb kopotkhh (0.4 — 0.6 mm ah.) c iimpoKHM 
ynnomeHHbiM pbiHbueM. flpyron KaBKa3CKHH bha D. bipinnata OTHHHaeTCH MejiKHMH 
pa3MepaMH nacTen uBeTKa: AHHHa namenHCTHKOB 3.9 — 4.3 mm; nenecTKH 6enbie, 9.8 — 

10.3 mm ah., HeumpoKHH OTrn6 nnaBiio nepexoAHT b iiototok, xcHHKOBaime nerycToe, 6e3 

OTKpbITbIX KOHLLOB XCHHOK; AHHHa KOpOTKHX TbIHHHOHHbIX HHTeH 3.5 - 3.8 MM, AHHH- 

HblX - 4.7 - 5.6 MM, nblHbHHKH SHHHnTHHeCKHe 1.1 - 1.3 MM AH.; 3aBH3b mnpOKOSHHHn- 

THHecKaa, onyineHHaa, 2.3 — 2.6 mm ah., 0.6 — 0.7 mm ninp., ctohGhk KOimnecKHH, iiih- 
poKHH, 2.1 — 2.6 mm ah. c roHOBHaTbiM pbiHbueM. D. quinquefolia h D. bulbifera o6Hapy- 
xcHBaiOT MHoro o6iuhx nepT b CTpoeHHH ubctkob: HainenncTHKH 5.6 — 6.1 mm ah., 
nenecTKH — 14.6 — 17.0 mm ah., p030Bbie hhh nypnypHbie, y D. bulbifera HiioiAa 6enbie, 
flHneBHAHbin otth6 nocTeneuHO cyxcHBaeTcn b hoidtok, xcnnKOBaHne rycToe, co BTOpbiM 
pHAOM neTenb, y D. quinquefolia Konubi xchhok OTKpbiTbie; TbIHHHKH HeOoHbume (4.3 — 
5.9 MM AH. - KOpOTKHe, 5.8 - 8.0 MM ah. - AHHHHbie), nblHbHHKH SHHHnTHHeCKHe, 

1.5 — 2.0 mm ah.; 3aBH3b uHjiHHApHHecKaa, 3.7—4.9 mm ah., 0.8 — 0.9 mm ump., ctoh6hk 
y D. quinquefolia nmpoKHH, 1.2 — 1.3 mm ah., y D. bulbifera — 1.5 — 2.8 mm, pbuibue y 
o6ohx bhaob ronoBHaToe. 

HeKTapHHKH. HccneAOBaHHe noKa3ano HannHne y Bcex 10 bhaob Dentaria Hapyxmo- 
KOHbueBbix HeKTapHHKOB c HanOonee cnnbHbiM pa3BHTHeM neKTapOHocHOH TKaHH BOKpyr 
kopotkhx TbiHHHOK. CpeAHHiibie xcene3KH oObiHHO b BHAe OAHHOHHbix 6yropKOB, COeAH- 
HeilHblX C 6oKOBbIMH TOHKHMH OTpOCTKaMU. llpH H3yHeHHH HeKTapHHKOB yACHHHOCb 
BHHMaHHe HX KOH(})HrypanHH, MOmHOCTH pa3BHTH5I IieKTapOHOCHOH TKaHH, MeCTaM ee 
yTonmeHHH (pHc. 3). y D. heptaphylla h D. pentaphyllos GoKOBbie xcejie3KH b BHAe 
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Phc. 3. HeKTapHHKH bhaob po^a Dentaria. 

1 — I). heptaphylla ; 2 — D. pentaphyllos ; 3 — D. polyphylla-, 4 — D. enneaphyllos\ 5 — D. glandulosa; 6 — D. trifolia-, 7 — 
D. microphylla-, 8 — I). bipinnata-, 9 — D. quinqucfolia ; 10 — D. bulbifera. fix — 6oKOBaa xejie3Ka, an — HapyxHaa nepe- 
MbiHKa, o — OTpocTOK, cx — cpeaHHHaa xeJie3Ka. MaciiiTa6HaH JiHHeHKa: 1 — 10 — 1 mm. 


paBHOMepHoro yTOJimeHHoro Banmca, cpeAHHHbie b BHAe AByx 6yropKOB, otctojuuhx Apyr 
OT Apyra H COeAHHeHHbIX HeKTapOHOCHOH TKaHbK), HMeiOTCJl MOmHO pa3BHTbie OTpOCTKH. 
Iloxoxcee CTpoeHHe hmgiot HeKTapHHKH D. enneaphyllos , jinuib cpeAHHHbie xcene3KH y 
Hero b BHAe paBHOMepHO ymnmeHHoro BanHKa. Cxoahm b CTpoeHHH HeKTapHHKH 
D. polyphylla , D. glcindulosa h D. trifolia : hx 6oKOBbie xcene3KH npeACTaBiuiioT co6oh 
paBHOMepHO hjih HepaBHOMepHO yTOJimenHbie BanHKH, nocTeneHno cyxcaiomnecfl b kohh- 
necKHe 6yropKH; cpeAHHHbie x<ejie3KH y D. polyphylla b BHAe AByx 6yropKOB, coeAHHeHHbix 
HeKTapOHOCHOH TKaHbK), y OCTaJIbHbIX B BHAe yTOJimeHHoro BaJIHKa; OTpOCTKH TOHKHe, y 
D. trifolia AJinmibie h H3BHjiHCTbie. EoKOBbie xcejie3KH D. microphylla c yranmeHiibiMH 
HapyxcHbiMH KOHuaMH; 6oKOBbie ynacTKH TOHKHe, nepexoAflmne b KOHHHecKH yTOAmeHHbie 
BHyTpemiHe kohum; cpeAHHHbie )Kejie3KH b BHAe MomHbix HemySoKo pa3ABoeHHbix 
BajiHKOB; OTpocTKH TOHKHe. HeKTapHHKH D. bipinnata xapaKTepH3yioTca cxoahmm CTpo- 
enneM, AHuib nepeMbiHKa b 6okobmx xcejie3Kax TOHKaa, 6oKOBbie ynacTKH cGjiHxceiibi Apyr 
c ApyroM, a cpeAHHHbie xce.ne3KH b BHAe yranmeHUbix BajiHKOB. 06iahh nnaH CTpoeHHJi 
HMeiOT HeKTapHHKH D. quinquefolia h D. bulbifera , npnneM y nocjieAHero h a6jilOA^eTC a 
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caMoe MomHoe pa3BHTHe HeKTapoHOCHon TKaHH: 6oKOBbie xejie3KH npeACTaBjieHbi cnnoui- 
HblM BaJIHKOM, CyXtaiOlUHMCH B KOHyCOBHAHbie 6yropKH Ha BHyTpeHHHX KOHLtax; npw 
nOMOIUH TOHKHX OTpOCTKOB 60K0Bbie )Kejie3KH COeAHHflIOTCfl CO CpeAHHHbIMH, KOTOpbie 
coctoht y D. quinquefolia H3 2, a y D. bulbifera H3 3 BbmiHyTbix 6yropKOB. 

IlbiJibueBbie 3epna. H3yneHHbie bham poAa Dentaria xapaKTepH3yK)TCH c^epoHAajib- 
HblMH HAH UIHp0K03AJlHnTHHeCKHMH, Tpex6op03AHbIMH, HHOrAA HeTbipex6op03AHbIMH 
nbuibueBbiMH 3epHaMH ot 11.6 ao 50.8 mkm b AnaM. Bopo3Abi uiHpoKHe hah y3KHe, ot 2.2 
ao 10 mkm, 3aKaHMHBaioTCA kahhobhaho y noAiocoB. 3x3HHa 0.9—2.7 mkm TOALUL, OoAee 
TOHKaa y noAiocoB h no xpaio 6opo3A, ABycAonnaa; 3HA3K3HHa TOHKaa, rAaAKaa, 3KT3K3HHa 
COCTOHT H3 UHAHHApHHeCKHX CTOA6HKOB, KOTOpbie npoeKTHpyiOTCfl Ha nOBepXHOCTb B BHAe 
3epHHCTOCTH, o6pa3yiomeH MeAKO- h cpeAHeceTnaTyio cxyAbnTypy; ceTKa 3K3HHbi MOxceT 
6bITb paBHO- H pa3HOHHeHCTOH C OKpyrAOH HAH MHOrOrpaHHOH (J)OpMOH BHeeK. no 
BeAHHHHe nbiAbueBbie 3epHa H3yneHHbix bhaob othocbtcb k 2 rpynnaM: MeAKHe nbiAbue- 
Bbie 3epHa (10 — 25 mkm) h nbmbueBbie 3epHa cpeAHero pa3Mepa (25 — 50 mkm B-AwaM.). 
no pa3Mepy aneeK ceTKH 3K3hhm pa3AHHaiOTCfl: MeAKOceTHaTaa (bhch 0.4 — 2.5 mkm) h 
cpeAHeceTHaTaa cKyAbnTypa (anen 1.5 — 4.0 mkm). OOHapyxceHHbie pa3AHHHB b actbabx 
CTpoeHHB nbiAbueBbix 3epeH Moiyr CAyxcHTb AHuib aha xapaKTepncTHKH bhaob. 3aMeHeno, 
hto c yBeAHHeHHeM ypoBHB nAOHAHOCTH yBeAHHHBaiOTCfl h pa3Mepbi nbiAbUbi, a npn 
yBeAHHeHHH pa3Mepa 3epeH CTaHOBBTca KpynHee anen 3K3hhh. 

Ha ocHOBaHHH BapbnpoBaHHfl pa3MepoB nbiAbueBbix 3epeH h anen 3 k3hhw nbiAbueBbie 
3epHa bhaob pOAa Dentaria moxcho pa3AeAHTb Ha 2 rpynnbi: a) MeAKHe nbiAbueBbie 3epHa 
c MeAKOceTHaTOH CKyAbnTypoii — D. heptaphylla , D. glandulosa , D. microphylla , D. bi- 
pinnata h D. quinquefolia , npn stom HanOoAee MeAKHe 3epHa y D. bipinnata (17.1— 
18.6 mkm); 6) cpeAHHe nbiAbueBbie 3epHa co cpeAHeceTnaTOH CKynbnTypoH — D. penta¬ 
phyllos, D. polyphylla , D. enneaphyllos , D. trifolia , D. bulbifera , H3 hhx caMbie KpynHbie 
y D. trifolia c pa3MepoM, aoxoahluhm ao 50 mkm. 

IIaoaw. XapaKTepHbiM otahahcm haoaob b pOAe Dentaria , TaKxce KaK h y 6AH3Koro 
poAa Cardamine, bbahctch OTcyTCTBHe echo BbipaxceHHbix xchaok Ha hx CTBopKax 
(CnaccKaa, 1979). CrpyHKH y H3yneHHbix bhaob AHHeHHbie, 6oAee hah MeHee cxcaTbie c 
60KOB H CyXCeHHbie B y3KHH, UIHAOBHAHblH HAH UHAHHApHHeCKHH CTOA6HK, pa3AHHHA B 
Mop(J)OAorHHecKOM CTpoeHHH nAOAOB hb6aioA aiOTca no pa3Mepy CTpyHKOB, Annue ctoa- 
6nKa, HaAHHHio hah OTcyrcTBHio onyuieHHa. Han6oAee KpynHbie nAOAbi c HanOoAee 
aahhhhm ctoa6hkom HMeioT D. heptaphylla , D. pentaphyllos , D. polyphylla , D. ennga- 
phyllos : y D. heptaphylla h D. pentaphyllos hx AAHHa 40—50 mm, uiHpHHa 3—4 mm, 
AAHHa cTOAOnKa 8 —9 mm, y D. polyphylla h D. enneaphyllos nAOAbi 30—37 mm aa. h 

2.5— 3.5 mm uinp. co ctoa 6 hkom 3—7 mm aa. y 1-ro h 9—19 mm aa. y 2-ro BHAa. Aaa 
D. glandulosa h D. trifolia xapaKTepHbi CTpynKH 20—32 mm aa., 1.5—2.5 mm uinp. co 
ctoa 6 hkom 6 — 8.5 mm aa. KaBKa3CKHe bhaw D. microphylla h D. bipinnata hmciot MeHee 
KpynHbie rmoAbi: 30—38 mm aa. h 20—38 mm cooTBeTCTBeHHO, uiHpHHa y o 6 ohx bhaob 

1.5— 2.5 mm, AAHHa CTOAOnKa 2—6 mm, npnneM D. bipinnata eAHHCTBeHHbin H3 Bcex 
bhaob HMeeT onymeHHbie CTpyHKH. Y D. quinquefolia CTpynKH 24—46 mm aa., 1.5— 

2.5 mm uinp. co ctoa6hkom 2 — 6 mm aa. D. bulbifera HMeeT nAOAbi 16 — 39 mm aa., 

1.5 -3 MM LUHp., AAHHa CTOA6HKa 1.5-4 MM. 

CeMeHa. fliiA xapaKTepncTHKH ceMHH ncnoAb30BaAH CAeayiomHe npH3HaKH: cJ)opMa, 
pa3Mep, UBeT, noBepxHOCTb, ocAH3HeHHe, HanHHHe hah OTcyTCTBHe KpbiAa, noAOxceHHe 
KopeuiKa 3apoAbima. Y HCCAeAOBanHbix bhaob poAa Dentaria ceMeHa cnAiocHyTbie c oahoh 
CT opoHbi, OBaAbHbie, BHueBHAHbie hah npflMoyroAbHbie, ccmhaoah Ha aahhhmx nepeiuKax, 
nAOCKHe HAH 3aBepHyTbie BHyTpb, 3apOAbIUI KpaeKOpeiHKOBblH HAH CnHHKOKOpeiHKOBblH, 
ceMeHHaa Koxcypa OAecTBiuaa hah MaTOBaa, HeocAH3H5iioma5icfl (pnc. 4). D. heptaphylla , 
D. pentaphyllos , D. polyphylla , D. enneaphyllos h D. glandulosa HMeioT KpynHbie ceMeHa 
3—4 mm aa., 2.5—3.5 mm uinp. h 2—2.5 mm toalu. c 3aBepHyTbiMH BHyTpb ceMBAOAHMH; 
y D. heptaphylla , D. pentaphyllos h D. glandulosa 3apoAbim KpaeKopeuiKOBbiH (6 okoko- 
peuiKOBbin), ceMeHa y nepBbix AByx bhaob KopHHHeBbie, npaMoyroAbHbie, y nocAeAHero 
TeMHO-KopHHHeBbie, HHueBHAHbie; D. polyphylla h D. enneaphyllos hmciot KopHHHeBbie 
HAH CBeTAO-KOpHHHeBbie, OBaAbHbie ceMeHa C KOCO-CnHHKOKOpeiHKOBblM 3apOAbimeM. 
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Phc. 4. Mop(f)OJiorHHecKoe CTpoeHne bhaob po^a Dentaria. 

1 — D. heptaphylla ; 2 — D. pentaphyllos', 3 — D. polyphylla; 4 — D. enneaphyllos\ 8 — D. quinquefolia', 9 — D. bulbifera; 
7 — D. glandulosa; 5 — D. microphylla ; 6 — D. bipinnata. nn — npoBoaamnH nynoK, c — ceMaaojia, ck — ceMeHHaa Koxypa, 
hc — wepeiuKH ceMHflOJieH. MacurraSHafl jiHHeflKa: 1 — 9 — 1 mm. 

KaBKa3CKHe BHaw D. microphylla h D. bipinnata xapaKTepn3yiOTC5i 6oaee mcjikhmh 
ceMenaMH (2—2.5 mm aa., 1.5—2 mm map., 1.5 mm Toam.) h naocKHMH ceMaaoaaMH; y 
D. microphylla ceMeHa KopHHHeBbie, OBaabHbie c KpaeKopeuiKOBbiM 3apoabimeM, y D. bi¬ 
pinnata - CBeTJlO-KOpHHHeBbie, OBajibHbie C KOCO-CnHHKOKOpeiUKOBblM SapOAblUieM. 

D. quinquefolia HMeeT aoBoabHO KpynHbie CBeTao-KopHHHeBbie OBaabHbie ceMeHa (2.5 — 

3 MM ^JT., 2-2.7 MM LUHp., 1.5-2 MM TOJIIH.) c naOCKHMH CeMHaOJIHMH H KpaeKOpeiUKO- 

BbiM 3apoabiuieM. flax D. bulbifera xapaKTepHbi nepHbie hjih 6ypbie XHueBHaHbie ceMeHa 
TaKHx xce pa3MepOB, hto h y npeawaymero BHaa, c naocKHMH ceMJiaoaflMH h KOCo-cnHH- 
KOKopeuiKOBbiM 3apoabiuieM. 


AHaTOMHH 

CTBopKa iuioaa. B CTBOpKax naoaoB H3yneHHbix BHaoB hctko BHaHbi 4 caox kjictok: 
HapyXCHblH 3nHaepMHC C yTOJimeHHbIMH CTeHKaMH, CJIOH napeHXHMHOH TKaHH, COCTOflllJHH 
H3 6—15 paaoB kjictok, oaHH paa MexaHnaecKOH TKaHH, cocto5huhh H3 KpynHbix, 
paanajibno BbiTflHyTbix, oapeBecHeBaiomHx KjieTOK c yToameHHbiMH paanaabHbiMH cTe«- 
KaMH H BHyTpeHHHH 3nHaepMHC; B CTBOpKax o6Hapy*eHbI MHp03HH0Bbie KaeTKH. Pa3JlHHH3J 
Mexcay BHaaMH Ha6aioaaK)TC5i no KoanaecTBy paaoB KaeTOK napeHXHMHOH TKaHH, cf)opMe 
yToameHHH KaeTOK MexaHnaecKOH TKaHH, cTpoeHHio HapyxcHoro snnaepMHca h ancay 
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Phc. 5. OrpoeHne ctbopkh ruiojia bhjiob pojia Dentaria. 

1 — I), heptaphylla ; 2 — D. enneaphyllos ; 3 — 1). glandulosa; 4 — D. bipinnata; 5 — D. microphylla; 6 — D. bulbifera’, 7 — 
D. quinquefolia. mk — MHpo3HHOBbie KJieTKH, Mm — MexammecKaa TKam>, nn — npoBOflamnii nyMOK, nm — napeHXHMHaa TKaHb, 
os — BepxHHH annaepMuc, 3 H — hhxhhh snunepMuc. MaciuTa6Haa ^HHefiKa: 1 — 7 — 0.1 mm. 


npoBOAflmHX nyHKOB (pnc. 5). D. heptaphylla , D. pentaphyllos h D. glandulosa oGHapy- 
XHBaiOT cxoAHoe CTpoeHHe CTBopoK njiOAa: ctchkh kjictok napyxaioro 3nHAepMHca 
paBHOMepno yrojuueHHbie, yrojimeHHa MexaHHnecKHx KJieTOK oGpa3yiOT npaMyio mejib; 
oTJiHHHa xacaiOTca KOJinnecTBa p^aob KJieTOK napeHXHMHOH TKaHH (5 —8 y D. heptaphylla 
h D. pentaphylos , 7 — 10 y D. glandulosa ) h HHCJia npoBOA^mHx nynKOB (4 — 7 y nepBbix 
AByx bhaob, 6—8 y nocjieAnero). fljia D. polyphylla h D. enneaphyllos xapaKTepHO 
HajiHHHe yTOJimeHHH napyxtHbix h paAnajibHbix cTenoK b KJieTKax Hapyxcuoro 3nHAepMHca 
h yTOJimeHHH, o6pa3yiomHX V-o6pa3Hyio mejib b MexaHHHecKHx KJieTKax; KOjinnecTBO 
paAOB KJieTOK napeHXHMHOH TKaHH 10—15 y D. polyphylla h 8 —11 — y D. enneaphyllos ; 
npoBOAamHx nyHKOB 4 — 10 y oGohx bhaob. Y D. microphylla h D. bipinnata HapyxcHbin 
anHAepMHc coctoht H3 paBHoymnmeHHbix kjictok, yranmeHHa MexaHHnecKHx kjictok 
o6pa3yioT npaMyio mejib; otjihhha 3aKjnoHaioTC5i b CTeneHH ymnmeHHa MexanHHecKHx 
KJieTOK, b KOjinnecTBe paAOB napeHXHMHOH TKaiiH (6—8 y D. microphylla , 7 — 10 y 
D. bipinnata) h b HHCJie npOBOAflmnx nyHKOB (11—12 y 1-ro BHAa, 5—8 y 2-ro). OopMa 
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yTOjimeHHH KJieTOK MexaHnnecxon TKaHH y D. quinquefolia h D. bulbifera Taxaa xe, KaK 
h y 2 npeAbiAymnx bhaob, caoh napeHXHMHon TKaHH coctoht H3 5—9 pjiaob kactok, 
npoBOAHmHx nyHKOB 6—9; pa3AnnaioTC5i AaHHbie bham pa3MepaMH KJieTOK (Gojiee xpyn- 
Hbie y D. bulbifera ), a Taxxce CTpoenneM HapyxHoro snnAepMnca. 

PaMKa njiOAa. PaMKa njioAa y H3yneiiHbix bhaob xopomo BbipaxceHa, MexaHHnecKaa 
TKaHb CHjibHo pa3BHTa. Pa3jiHHH5i Mexmy BHAaMH KacaioTca HHCAa npOBOAaiUHx nynKOB h 
xapaKTepa noBepxHOCTH neperopoAKH. Tax, y D. heptaphylla , D. pentaphyllos h D. poly- 
phylla Gojiee hjih MeHee moluho pa3BHTa MexaHnnecKaa TKaHb, hhcao npoBOAflmnx nynKOB 
b Hen 5—6, neperopOAKa MOpmHHHCTaa y nocjieAHHx AByx bhaob h CHjibHo MOpmnHHCTaa 
y D. heptaphylla. D. enneaphyllos h D. glandulosa HMeioT paMKy c xopouio pa3BHTOH 
MexaHHnecKOH TKaHbio, 2 npoBOAamHMH nyHKaMH h cjiaGo mopiuhhhctoh neperopoAKon. 
PaMKy njioAa D. microphylla h D. bipinnata xapaKTepH3yeT xopouio pa3BHTaa MexaHnnec- 
xaa TKaHb, 1 npoBOAAiUHH nynex h cjiaGo MopmHHHCTaa neperopoAKa. Cxoahh c hhmh 
no CTpoeHHio paMKH D. quinquefolia h D. bulbifera , oTAnnne nocueAHHx 3aKAK>naeTC5i b 
H ajiHHHH 6ojiee mopiuhhhctoh neperopoAKH. 

IleperopoAKa njioAa. y H3yneHHbix bhaob poAa Dentaria snnAopMHC neperopoAKH 
njioAa OAHopoAHbiH, kjictkh 4—5-yroAbHbie, nonra H30AHaMeTpnnecKHe, HHorAa BbiTJiHy- 
Tbie, 6e3 KpHCTajuioB oxcajiaTa KaAbuna, b cpeAHen nacra neperopoAKH Moiyr npoxoAHTb 
MexaHHnecKHe BOjioKna. Pa3AHHHa HaGjnoAaioTCH no pa3MepaM h (}x)pMe ochobhoh Maccbi 
KAeTOK 3nHAepMHCa, TOAIIJHHe HX CTeHOK, npHCyTCTBHK) BblTAHyTblX KAeTOK H no HaAHHHK) 
MexaHHnecKHx boaokoh b cpeAHen nacTH neperopoAKH (pnc. 6). D. heptaphylla h D. pen¬ 
taphyllos xapaKTepH3yiOTca KpynHbiMH, BbiTAHyTbiMH nonepeK rnaBiion och kactkamh c 
TOACT biMH CTeuxaMH; MexaHHnecKHe BOAOKHa OTcyTCTByioT. y D. polyphylla, D. ennea¬ 
phyllos h D. glandulosa kactkh snnAepMnca HMeioT MeHbuine pa3Mepbi, H30AHaMeTpnnec- 
Kyio c})opMy h 6oAee tohkhc ctchkh, b cpeAHen nacTH snnAopMnca y D. polyphylla h 
D. enneaphyllos kactkh BbiTJiHyTbi BAOAb och; y Bcex Tpex bhaob oGHapyxeHbi MexaHH- 
necKne BOAOKiia, KpoMe Toro y D. glandulosa bo3mo>kho npncyTCTBHe ycTbnu b nepero- 
poAKe. Aaa D. microphylla xapaKTepno HaAnnne mcakhx no cpaBHeHHio c ApyrnMH BHAaMH 
H30AHaMeTpHHeCKHX KAeTOK 3nHACpMHCa C TOHKHMH CTeHKaMH, B CpeAHen HaCTH KAeTKH 
HMeioT BbiTAHyTyio BAOAb och (£)opMy; b neperopoAKe ecTb MexaHHnecKHe BOAOKHa, MoryT 
npncyTCTBOBaTb ycTbHua. neperopoAKa nAOAa y D. bipinnata cxoAHa no CTpoeHHio c 
TaKOBOH y D. microphylla , AHUib kactkh snnAepMnca KpynHee h ycTbnua OTcyTCTByioT. B 
3nHAepMHce neperopoAKH D. quinquefolia h D. bulbifera kactkh KpynHbie c tohkhmh 
CT enxaMH, 6oAee BbiTanyTbie b cpeAHen nacTH neperopoAKH; MexaHHnecKHe BOAOKHa y 
D. quinquefolia OTcyTCTByioT, ay D. bulbifera ohh HMeiOTca. 

CeMeHHaa KOiKypa. B ceMeimon Koxcype 3peAbix ceMHH y bhaob poAa Dentaria 
pa3AnnaiOTC5i: snnAepMaAbHbin, cy63nnAepMaAbHbin h naAncaAHbin caoh — npon3BOAHbie 
HapyxcHoro HHTeryMeHTa ceMjnanaTKa; napenxnMHbie caoh, b tom nncAe nnrMeiiTHbiH, — 
npOH3BOAHbie BHyTpeHHero HHTeryMeHTa. IIoa ceMeHHon Koxcypon pacnoAaraerai caoh 
KAeTOK c aAenponoBbiMH 3epHaMH. ripn onnca hhh ceMeHHon Koxypbi ynnTbiBaAHCb o6mee 
nncAO CAoeB, CTpoenne cyGsnnAepMaAbHoro h naAncaAHoro cAoeB, koahhcctbo paaob h 
$opMa KAeTOK cyGsnnAepMaAbHoro caoa (pnc. 7). B 4-caohhoh ceMeimon Koxype 
D. heptaphylla h D. pentaphyllos kactkh Hapyxmoro snnAepMnca caMbie KpynHbie H3 Bcex 
H3yneHiibix bhaob, b cy63nnAepMaAbHOM CAoe 3 — 4 paAa KAeTOK, kactkh naAncaAHoro 
caoa MeAKne, eABa 3aMeTHbie, c yTOAmeHHAMH paAnaAbHbix ctchok. D. polyphylla , 
D. enneaphyllos h D. glandulosa OTAnnaioTca 6oAee mcakhmh pa3MepaMH kactok Hapyx- 
Horo snnAepMHca, MeHbuiHM KOAnnecTBOM paaob KAeTOK cyGsnnAepMaAbHoro caoh h 
6oAee KpynHbiMH kactkamh naAncaAHoro caoa c yTOAmeHHbiMH TaHrenTaAbHbiMH h 
paAnaAbiibiMH CTeHKaMH. y D. microphylla h D. bipinnata ceMeHHaa xoxypa 4-CAOHHaa, 
Hapy>KHbin 3nnAepMHc coctoht H3 HeKpynHbix KAeTOK, cyGsnnAepMaAbHOH caoh npeA- 
cTaBAen oahhm paaom KAeTOK, xopomo BbipaxceH naAHcaAHbiH caoh, kactkh KOToporo 
HMeioT yTOAmeHHA paAnaAbHbix cTenoK. XapaKTepHon oco6eHHOCTbio D. quinquefolia h 
D. bulbifera abaactca HaAnnne y hhx 3-caohhoh ceMeHHon Koxypbi, oTcyTCTBne cyGsnH- 
AepMaAbnoro caoa; kactkh snnAepMaAbHoro h cyGsnnAepMaAbHoro CAoeB y3Kne, kactkh 
nocAeAHero hmciot yroAmeHna paAnaAbHbix h TaHreHTaAbHbix ctchok. 
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Phc. 6. SnmiepMHC neperopo/ucw njio/ia bhjiob po/ia Dentaria. 

1 — D. heptaphylla ; 2 — D. polyphylla’ 3 — D. glandulosa ; 4 — D. microphylla\ 5 — D. bipinnata ; 6 — D. quinquefolia; 
7 — D. bulbifera. e — MexammecKHe BOJioKHa. MacuiTaOHaa jiHHeflKa: 1 — 7 — 0.1 mm. 


IIpoBefleHHoe Mopc})OJioro-aHaTOMHHecKoe HCCJieaoBaHHe 10 bhaob poAa Dentaria c 
TeppHTopHH EBponbi h KaBKa3a (nojioBHHa Bcero bhaobofo codaBa) no3Bo;iHjiH ycTaHo- 
BHTb p^A npH3HaKOB, xapaKTepHbix Kax ajia poaa b uejioM, Tax h ajib OTAeAbHbix ero 
npeACTaBHTeAen. B xanecTBe oOujhx AJifl Bcero poAa npH3HaxoB, xpoMe MacncToro 
KopHeBHma, noKpbiToro HeuiyaMH jiHCTOBoro nponcxoxcAeHHB, moxcho Ha3BaTb cjieAyio- 
mHe: HapyxcHOKOAbueBOH thii HeKTapHHKOB, AJiHHHbie nepeuiKH ceMflAcmen, MopmnHHC- 
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, Phc. 7. CeMeHHaji Koxypa bhaob poaa Dentaria. 

1 — D. heptaphylla ; 2 — D. pentaphyllos’, 3 — D. enneaphyllos ; 4 — D. polyphylla; 5 — D. bipinnata; 6 — D. microphylla\ 
7 — D. bulbifera ; 8 — D. quinquefolia; 9 — D. glandulosa. a — anewpoHOBbiH cjioh, z — rnaJinHOBbiH cjioh, na — nanHcanHbiH 
cjioh, nz — narMeHTHbiii cjioh, cj — cy63niMepMajibHbiH cjioh, d — annaepMajibHUH cjioh. MacuiTaOHaa JiHHenica: 1 — 9 — 

0.1 MM. 


Tyio neperopoflKy mioAa h HeocAH3H5Homyioc5i ceMeHHyio xoxcypy. Ha ocHOBaHHH 3thx 
npH3HaKOB Mbi npHHHMaeM TOHKy 3peHH5i MHornx CHCTeMaTHKOB (Byni, 1909, 1939; 
MaeBCKHH, 1964; Kotob, 1979; flopoc{)eeB, 1998; h AP-) o caMOCToaTejibHOCTH poAa 
Dentaria . 

B pe3yjibTaTe npoBeAeHHoro nccAeAOBaHHH, ocHOBaHHoro Ha komhackchom aHajiH3e 
bhaob AOBOJibHO oOuiHpHoro perwoHa c npHBAeneHHeM mctoaob onncaTejibHon Mop(})OAO- 
rnn, aHaTOMHH nAOAOB h ceMaH, a Taioxe najiHHOJiorHHecKoro MeTOAa, oKa3ajiocb 
B03M0)KHbIM BbIHBHTb HepTbl CXOACTBa H pa3JlHHH51 BHAOB MOKAy C060H. UlnpOKHH Ha6op 
npH3HaKOB, TaKHx Kax xapaKTep xpaeB jincTbeB, (JjopMa nbiAbHHKOB, AJiHHa ctoji6hkob, 
cjjopMa ceMaAOjieH, cTpoeHHe ceMeHHon Koxcypbi h Apyrne, no mhchhio paAa aBTopoB 
(Cnaccxaa, 1979; HeAocnacoBa, 1986; h Ap.)> hbahkjtch BecbMa 3 HanHMbiMH b cHCTeMaTHKe 
KpecTouBeTHbix xax Ha poaobom, Tax h Ha bhaobom ypoBHe. noAyneHHbie AaHHbie 
no3BOJi5noT oOnapyxcHTb nepTbi, o6T>eAHH5nomHe BHAbi b pa3JiHHHbie no cocTaBy rpynnw, 
hto 3HaHHTejibH0 oOAemaeT AaJibHenmee nocTpoeHne BHyTpnpoAOBOH CHCTeMbi. 
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SUMMARY 

The genus Dentaria numbers 10 species in the West Eurasia. Morphological and anatomical 
investigation of the species has shown a number of rather essential characters, arguing in favour of 
independence of the genus, contrary to a view of some foreign scientists, who attribute its 
representatives to the genus Cardamine. Also it allows to reveal relations between the species for 
the purpose of the further working out the genus system. 


YAK 582.948 


Bot. xypH., 2002 r., t. 87, N» 3 


© O. fl. HiiKH(j)opoBa 

IIAJIHHOMOP3>OJIOrHHECKOE HCCJIEflOBAHHE POflA MYOSOTIS 

{BORAGINACEAE) 

H HEKOTOPbIX POACTBEHHbIX EMY POflOB 

O. D. NIKIFOROVA. PALYNOMORPHOLOGICAL STUDY OF THE GENUS MYOSOTIS 
AND SOME RELATED GENERA ( BORAGINACEAE) 

UeHTpaiibHbiH chOhpckhh OoTaHHMecKHH caa CO PAH 
630090 HobochOhpck, yji. 3ojiOTO,aojiHHCKafl, 101 
nocTyriHJia 13.11.2000 

OKOHHaTejibHbiH BapnaHT nojiyneH 21.08.2001 


C noMombio CKaHHpyiomero ajieKipoHHoro MHKpocKona (C3M) joyaeHa Mop({)ojiorHa nbuibqeBbix 3epeH 
(n. 3 .) 25 BHaoB (y 20 bhaob BnepBbie) po,aa Myosotis H3 6 cexiuiH. Ha nojnocHOH noBepxHocTH n. 3 . y 
npeacTaBHTejieii poaob Myosotis L., Strophiostoma Turcz., Trigonotis Stev., Trigonocaryum Trautv. BbiaBjieHbi 
opbi. PaccMOTpeHbi poACTBeHHbie B3aHM00TH0LueHHa no najiHHOMop({)OJiorHHecKHM npH3HaKaM. 

KniOHeBbie cjiOBa: Myosotis , najiHHOMop^ojiorHa, nbuibneBbie 3epHa, 6opo3Aa, opa. 

Uejib Hccjie,aoBaHH3i — H3yneHHe Mopc{)oJiorHH nbijibueBbix 3epeH (n. 3.) bhaob poAa 
Myosotis L. s. str. ajia BbiaBjieHHH hobhx AHarHOCTHHecKHX npH3HaKOB, ncnojib 3 yeMbix 
ZtJia peuieHHH cnopHbix BonpocoB CHCTeMaTHKH pozta. Poa Myosotis s. str. noHHMaeTca 
mhoio (HnKH(})opoBa, 2000a) xax cckuhh Eumyosotis (A. De Candolle, 1846; Guerke, 
1897). B TaxoM y3KOM o6^eMe poA oxBaTbrnaeT okojio 100 bhaob, pacnpocTpaHeHHbix 
npeHMymecTBeHHO b OopeajibHon oOnacTH rojiapKTHnecKoro uapcTBa. 3HaneHHe najiHHo- 
Mop^OAorHHecKHX npH3HaKOB b CHCTeMaTHKe ceM. Boraginaceae Juss. oueHHBaeTca 
HccAeAOBaTejiHMH oneHb bmcoko (Abcthchh, 1956; Nowicke, Ridgway, 1973; Nowicke, 
Skvarla, 1974; Miller, Nowicke, 1989; IlonoBa, 3eMCKOBa, 1990, 1995; 3eMCKOBa, 
rionoBa, 1991). HanOonee nojiHbie CBeAenna o najiHHOMopc})ojiorHH OojibuiHHCTBa poaob 
ceM. Boraginaceae , b tom HHcne h poAa Myosotis s. 1., coAepxaTca b pa6oTe E. M. ABe- 
THcaH (1956). IloA CBeTOBbiM MHKpocKonoM (CM) eio H3yneHbi ocHOBHbie Mop^onorn- 
necKHe xapaKTepwcTHKH n. 3. y 13 OopeajibHbix bhaob poAa. OHa noKa3ajia, hto ajia poAa 
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Myosotis xapaKTepubi MejiKHe, 7—8 mkm n. 3., KOKonoo6pa3HOH cf)opMbi, 6-6opo3AHbie, 
H3 KOTopbix 3 6opo3^bi — opoBbie. KpoMe Toro, eio ycTaHOBJieHO, hto no $opMe n. 3. 
poA Myosotis HaxoAHTca b TecnoM poACTBe c pOAaMH Trigonotis Stev. h Trigonocaryum 
Trautv. 

J. Grau (1964) npoBen AeTanbHoe Mopc})ojiorHHecKoe n KapHonornnecKoe H3yneHHe 
HexoTopbix eBponencKHx bhaob poAa, bw^ibhb Ha npnMepe rpynnbi Sylvaticae h Palustres 
KOppeJl^THBHyiO CB513b pa3MepOB n. 3. C nJlOHAHOCTbK). no ero MHeHHK), HeM Bbime 
njioH^HocTb bhaob, TeM 66jibuiHe pa3Mepbi HMeiOT n. 3. Grau, Leins (1968) c noMombio 
CBeTOBoro MHKpocKona H3yHHjin Mopc})ojiorHK) n. 3. n bm5ibhjih cymecTBeHHbie pa3AHHH5i 
npe^cTaBHTejien ceKunn (b noHHMaHnn A. De Candolle, 1846) poAa Myosotis. Ohh 
o6Hapy>KHjiH 7 ranoB n. 3., KOTopbie 6buin oTHeceHbi k 2 rpynnaM. 

l-5i rpynna HMeeT oneHb Mejncne (7—8 mkm) n. 3. KOKOHoo6pa3Hon cf)opMbi c cyxe- 
HneM b o6jiacTH 3KBaTopa, 3-6opo3flHo-opoBbie (arvensis-mn) hjth 4-6opo3AHo-opoBbie 
(verna-mn), me opoBbie 6opo3Abi nepeAyiOTCii c 6e3opoBbiMH. flaHHbin ran n. 3. xapax- 
TepeH AJia 6opeajibHbix ceKunn Myosotis n Strophiostoma. Y 2-n rpynnbi n. 3. KpynHbie 
(11—20 mkm), cc{)epoHAajibHOH hjih cc^epoHAajibHo-sjinHncoHAajibHOH (JjopMbi, 4, 5(6)- 
6opo3AHo-opoBbie h npeACTaBjieHbi 5 TnnaMH (discolor-, australis-, uniflora-, exarrhena- 
n angustata-Tnnbi), xapaKTepHbiMH ajih ceKunn Exarrhena n Gymnomyosotis. 

Bbuin Bbi5iBjieHbi 3aKOHOMepHOCTH reorpac|)HHecKoro pacnpocTpaHeHH5i ochobhwx 
THnOB n. 3. EBpa3HHCKHe BHAbI (3a HCKJIIOHeHHeM OAHOAeTHHX BHAOB pOACTBa M. discolor 
Pers.) HMeiOT MejiKne KOKOHOo6pa3Hbie n. 3., a bham H3 ABCTpajinn, Hoboh 3enaHAHH n 
naTaroHHH — KpynHbie. HccAeAOBaHna noKa3ajin KoppenauHio MopcJxjJioniH n. 3. c 
MopcJjoAorHHecKHMH npH3HaKaMH UBeTKa n nnoAa, Ha ocHOBaHnn KOTopbix poA 6bin 
pa3AeneH De Candolle Ha ceKunn. Xoth MOpcJxmorHHecKHe npH3HaKH ceKunn TecHo 
CB5i3aHbi c hx reorpacJweH, ocTanca Heo6T>acHHMbiM $aKT HajiHuna KpynHbix cc})epoHAajib- 
Hbix discolor-TnnoB n. 3. y 3anaAHo-eBponencKHX bhaob H3 pOACTBa M. discolor. 

Hcc;ieAOBaHH5i B. Solange (1970, 1972) n OATBepAH ji n, hto eBponencKne bham pOACTBa 
M. discolor HMeiOT KpynHbie cc})epoHAajibHbie 5—6-6opo3AHo-opoBbie n. 3., npnneM opo¬ 
Bbie 6opo3Abi HepeAyfoTC5i c 6e30p0BbiMH (M. discolor , M. congesta Schultz), hjih c(f)epo- 
HAajibHo-3JiJiHncoHAajibHbie 4-6opo3AHO-opOBbie n. 3. c HepeAyiomHMHca opoBbiMH h 
6e3opoBbiMH 6opo3AaMH (M. ramosissima Rochel; M. ruscuinonensis Rouy). 

Grau, Schwab (1982) BnepBbie HccjieAOBajin n. 3. HeKOTopbix bhaob poAa Myosotis c 
noMouibio C3M h noATBepAHJiH BbiBOAbi, paHee CAenaHHbie Grau, Leins (1968). 

HccneAOBaHH5i c noMombio C3M, npoBeAeHHbie T. H. nonoBon h E. A. 3eMCKOBOH 
(nonoBa, 3eMCKOBa, 1990, 1995; 3eMCKOBa, nonoBa, 1991), noATBepAHJiH AnamocTHHecKyio 
3HaHHM0CTb nannHOMopcjjonorHHecKHX npH3HaKOB AJi» CHCTeMaTHKH ceM. Boraginaceae. 


MaTepnaji h mctoam 

MaTepnanoM nocjiyxcnjia nbuibua pacTeHHH, xpaHamnxca b TepOapniix IfeHTpajibHoro 
cnOnpcKoro GoTaHHHecKoro caAa CO PAH (NSK, NS), EoTaHHHecKoro HH-Ta 
hm. B. JI. KoMapoBa (BHH PAH, LE) h EnaBHoro BoTaHHHecKoro caAa (MHA). nbuibua 
HccjieAOBajiacb Ha C3M moacjih JSM-T20. 

npn onHcaHHH n. 3. yHHTbiBajin (}x)pMy h pa3Mepbi n. 3., pa3Mepbi nojwpHon och, 
3KBaTopnajibHoro AnaMeTpa b y3KOH h luhpokoh nacT5ix, $opMy h pa3Mepbi opoBbix h 
6e3opoBbix 6opo3A, pa3Mepbi op. npH stom ncnojib30BajiH TepMHHOJiorHio, npHHHTyio b 
paGoTax ABeTHC5iH (1956), KynpHHHOBOH, AneniHHOH (1967), nonoBon, 3eMCKOBOH (1995). 


Pe3yjii>TaTi>i h o6cy)KAeHHe 

HccneAOBaHa Mopc})ojiorH5i n. 3. 25 bhaob poAa Myosotis H3 6 ceKunn npeAJioxceH- 
hoh HaMH cncTeMbi poAa Myosotis (HHKHc})opoBa, 2001) juisi nacTH nojiHMopc})Hbix bhaob 
H3 pa3Hbix reorpa^HHecKHX panoHOB EBpa3HH (cm. TaOjinuy). KpoMe 3Toro H3yneHa 
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Mop<j)OJiorHHecKHe oco6chhocth nmibixeBbix 3epeH bhaob po^a Myosotis h HeicoTopbix poacTBeHHbix po^oB 


Bwwbi 

C>opMa* 

SKBaTopnajibHbiM 
AMaMeTp B 1IIH- 
pOKOH H y3KOM 
4aCTHX, MKM 

ZlilMHa 

nojiapHOH 

OCM, 

MKM 

Pa3Mepu 

OpOBOM 

Oopoaaw, 

MKM 

fljiHHa 

6e30p0B0M 

6opo3aw, 

MKM 

Pa3Mepw 
3KBaTOpMaJIbHOH 
opbl, MKM 

IIOBepXHOCTb 

3K3HHbl 

Sect. Myosotis 








M. palustris (3anaa- 
HblH CaaH) 

CpeuHe cyxceHHaa 

B 3KBaTOpHaJlb- 
HOH oGjiaCTH 

3.3—3.5 X 2.2—2.3 

5.6—5.7 

3.0—3.1 X 1.0—1.2 

-Ft 

k> 

1 

OJ 

0.6—0.7 x 0.7 

C nojnocoB cjia6o 
neptJjopwpoBaH- 
Han 

M. palustris 

To xce 

4.5—5.0 x 3.2—3.6 

93-9.5 

5.5-5.6x10-1.2 

VO 

1 

00 

© 

0.4-05x0.9-1.0 

To ace 

(^Kynw) 








M. caespitosa 

» ^ 

5.1—5.5 x 3.6—4.9 

7.0—7.5 

3.2—3.0 x 1.4—1.5 

4.5—5.6 

0.6—1.2x0.8—09 

» » 

Sect. Syhaticae 








M. krylovii 

CmibHo cyxceHHaa 

B 3KBaTOpHaJIb- 
HOM oGnaCTH 

3.9—4.5 x 2.0—2.6 

6.3—6.6 

4.4—4.6 x 0.7 

5.0—5.2 

0.4 x 0.6 

» » 

M. sachalinensis 

To ace 

3.3—3.6 x 2.3—2.5 

6.0—6.3 

no Been juiMHe 
x 1.2-1.4 

3.8—4.2 

0.9—1.2 x 1.2 

» » 

M. pseudovariabilis 

» » 

3.3-3.4xl.9-2.1 

6.3—6.5 

4.2—4.3 x 1.0 

5.0—5.2 

0.8—0.9 x 0.8—0.9 

» » 

M. austrobaicalensis 

» » 

3.4—4.4 x 2.1—2.4 

6.2—7.0 

no Bcew xuiMHe 
x 1.0-1.1 

4.5—5.0 

0.4—1.0 x 0.5—1.2 

» » 

M. sajanensis 

» » 

3.2-3.4xl.9-2.0 

6.2—7.3 

no Been jDUiHHe 
x 0.7-1.3 

4.6—no Been 

JUlHHe 

0.4—0.6 x 0.8—1.0 

» » 

M. rivularis 

» » 

3.8-4.0x1.9-12 

5.9—6.3 

3.5-3.7xl. 1-1.2 

3.2—3.4 

0.8—1.0 x 1.9—2.1 

CpeuHe nep(J)o- 
pHpoBaHHaa Ha 

nojnocax 

M. lazica 

» » 

3.5-3.7x1.9-11 

6.6—6.8 

3.0—3.2 x 0.9—1.0 

3.8—4.0 

0.5—0.6 x 0.7—0.8 

To ace 

M. arvensis 

CjiaGo cyxceHHaa 

B o6jiaCTH 3K- 
BaTopa 

4.0—5.2 x 3.5—4.9 

7.0-10.0 

4.0—7.5 x 1.2-3.0 

5.5—9.0 

0.9—2.0 x 1.3—1.5 

» » 

M. sylvatica 

Cpe^He cyxceHHaa 
b 3KBaTopwajib- 
HOH o6jiaCTH 

3.4—3.7 x 2.4—2.5 

0 

5.9—6.2 

3.3—3.5 x 1.6—1.8 

no Been fljiHHe 

0.9—1.0 x 1.0—1.2 

» » 



Sect. Alpestres 
M. asiatica 

M. austrosibirica 

M. baicalensis 

M. chakassica 

M. czekanowskii 

M. imitata 

M. ochotensis 

M. alpestris s. 1. 

Sect. Mediterraneae 
M. ko/akovskyi 

M. lithospermifolia 


Qia6o cyaceHHaa 3.6—3.8 x 2.5—2.6 7.0—8.0 

b o6jiacTH 3K- 
eaTopa 

CpeaHe cyaceHHaa 33—4.5x2.3—3.6 63—7.9 

B 3KBaTOpMajIb- 
HOM o6jiaCTH 

Toxe 3.5—3.6 x 2.1—3.1 5.6-6.0 


» 


» 


6 . 0 — 6.2 


Cjia6o cyaceHHaa 
b o6jiacTH 3K- 
BaTopa 

Or cpejme ao cjia- 
6o cyaceHHbix 
b ofraacTH 3K- 
BaTopa 

Cjia6o cyaceHHaa 
b o6jiacTH 3K- 
saTopa 
To ace 


CpeflHe cyaceHHaH 3.1—33x2.5—2.7 
b o6jiacTH 3K- 
BaTopa 

Cjia6o cyaceHHaa 3.6—3.7 x 2.8—2.9 
b o6jiacrit 3K- 
BaTopa 
To ace 



M. heteropoda 


43-4.4x3.5-3.7 6.8-7.1 


3.0-4.9x07-1.4 


4.0—7.0 


0.4—0.7 x 03-0.7 


3.0—4.2 x 1.0- 
-4(3.5) 

27-2.8x0.8-1.2 

33-3.5x1.6-17 

37-3.9 x 1.4-1.5 

3.0—4.8 x 1.2-2.0 

2.6-27x1.8-1.9 

33-3.6x0.9-1.4 

1.9—2.1 x 0.9—1.0 

4.2x43 

3.0-33 x 1.6-1.8 


4.0—5.2 0.6—1.0x07—1.0 B pa3HOM 

CTeneHH nepcjjo- 
pHpoBaHHafl 

3.8—5.0 07—0.8 x 0.8—0.9 Cpejme nepcJ>o- 

pHpoBaHHaa Ha 
nojirocax 

53—5.4 0.6—07x13—13 CwiibHo nepcj>o- 

pnpoBaHHaB Ha 

nojirocax 

3.7—4.2 1.0—1.1 x 0.8—0.9 To ace 


3.8—6.0 0.5—0.9 x 0.5—0.9 B pa3HOH 

creneHH nepcjjo- 
pnpoBaHHaH 

3.0—33 13x1.4 CpeaHe nepcjx)- 

pHpoBaHHan Ha 
nojiiocax 

53-5.4 0.4—1.0 x 0.9—1.0 To ace 


4.5-4.6x03-03 0.4 x 0.5 


0.8—0.9 x 0.9—1.0 


53—5.5 1.1—13x0.8—0.9 CpeaHe nepcjx)- 

pHpoBaHHan Ha 
nojiiocax 







IJpodoAOiceHue mad/nu^bi 




3KBaT0pHaJIbHbIH 

/Luma 

Pa3Mepbi 

/LwHa 

Pa3Mepbi 
3KBaTOpHajlbHOM 
opbl, MKM 

riOBepXHOCTb 

3K3MHbI 

BHflbl 

OopMa* 

ZlHaMeTp B LUH- 
POKOH H y3KOH 

nojinpHOH 

OCH, 

OpOBOH 

6op03flbI, 

6e30pOBOH 

6opo3^bi, 



HaCTflX, MKM 

MKM 

MKM 

MKM 


Sect. Litorales 








M. ukrainica 

rioHTH He cyxeH- 

5.3—5.5 x 3.7—3.8 

9.5-10.5 

6.2—6.4 X 2.0—2.4 

LIohtm no Been 

2.1-27 X 1.9-27 

Cpe^He nep(})o- 


HaH b oSjiacTH 




flJTHHe 


pnpoBaHHaH Ha 


3KBaTopa 






nojnocax 

Sect. Discolorae 








M. refracta 

3-JionacTHan 

2.7—3.0 x 4.0—3.3 

6 . 2 —7.0 

2.5-2.8xl.2-1.3 

5.8—6.0 

1.0-1.1 x 17-1.4 

CnjibHO nepcj)o- 








pHpoBaHHan no 
nOBepXHOCTM 

M. stricta Link 

C(J)eponztajibHO- 

5.7—5.8 x 5.5—5.6 

7.5-77 

2.4—2.5 x 2.1—2.3 

4.4—4.5 x 07-0.8 

1.3-1.4x27 

To xe 


sjurancoHaajibHaH 







Strophiostoma amoe- 

C;ia 6 o cyxeHHan 

3.5-37x2.9-3.2 

5.2—5.8 

2.9-3.1 x 1.8—2.0 

3.8—4.0 x 0.8—0.9 

1.1-17x1.4-1.5 

C nep^opannen 

nam 

B 06 jiaCTH 3K- 
BaTopa 






Ha nojnocax 

Trigonocaryum invo- 

C 6 ojree MeHee 

3.0—3.2 x 2.0—2.2 

6 . 2 —7.0 

3.0-37x1.4-1.6 

4.0-47 

1.4-17 x 1.0-17 

To xe 

lucratum 

Bbipa^CeHHblM 
cyxeHHeM b 06 - 








jiacTH 3KBaTopa 







Trigonotis radicans 

Cjra 6 o cyxeHHan 

5.4-5.6x37-4.0 

9 . 6 - 10.2 

4.8—5.1 x 17-1.4 

6.9—7.1 

17-1.3 x 17-1.8 

» » 


B oSjiacTH 3K- 
BaTOpa 








ripuMeMaHMe. * OopMa n. 3. KOKOHOo6pa3Haa (KpoMe Myosotis stricta h M. refracta). 



MopcfxxnorHfl n. 3. poaob Strophiostoma , Trigonotis h Trigonocaryum , poACTBemibix 
My os otis. 

Ana Bcex HCCJieAOBanHbix bhaob (xpoMe M. refracta) xapaKTepHbi Menxne kokohoo6 - 
pa3Hbie n. 3. c GojibiunM hah MenbiiiHM cyxcenneM b 3KBaTopnajibHOH nacTH. n. 3. c 
ncmiocoB oKpymbie hjih uiecTHyrojibHo-OKpyrjibie. Hhcao 6opo3A 6, H3 hhx 3 6ojiee 
iHHpoKHe — opoBbie 6opo3Af>i paBHOMepHo HepeAyiOTCH c 6opo3AaMH, jinmeHUbiMH op. 
Be3opoBbie 6opo3Abi y3KOAaHueTHbie, Kpaa 6opo3A yraniueHHbie, c BbipaxceHHOH nepo- 
BHocTbio. OpoBbie 6opo3ABi AanueTHbie, k 3KBaTopy paciHHpflioTCfl, npHo6peTa5i pom6o- 
BHAnyio c})opMy. Opbi pacnojio>KeHbi no 3KBaTopy, OKpyrjibie hjih oKpyrjio-sjuiHncoHAajib- 
Hbie. HaMH oGHapyxenbi opbi h 6opo3Abi, pacnoAoxceHHbie Ha noAiocHon noBepxHocTH. 
IlOBepXHOCTb 3K3HHbI B SKBaTOpHaAbHOH HaCTH TJiaAKaH, y nOJHOCOB B pa3HOH CTeneHH 
nepcf)opHpoBaHHaji. 

Pe3yjibTaTbi noKa3biBaiOT, hto npeAAO^eHHoe HaMH AeJieHHe poAa Myosotis s. str. Ha 
ceKUHH no MOpc})ojiorHHecKHM npH3HaxaM UBeTKa h speMOB cooTBeTCTByeT najiHHOMOp- 
c{)ojiorH4ecKHM oco6eHHOCTaM ceKUHH. npH3HaKaMH ceKUHOHHoro panra abaaiotca pa3- 
Mepbi n. 3 ., KOJiHnecTBO opOBbix h 6e3opoBbix 6opo3A, hx c})opMa h pa 3 Mepbi, a Taxace 
cooTHomeHHe pa3MepoB 3KBaTopnajibHoro AnaMeTpa b iunpoKon h y3KOH nacTax, c})opMa 
H pa3MepbI OpOBbix H 6e30p0BbIX 6op03A, HaJIHHHe HJIH OTCyTCTBHe op Ha nOJHOCHOH 
noBepxnocTH, hx c})opMa h rAy6HHa. IlpHBOAHM najiHHOMOp^ojiorHHecKyio xapaKTepnc- 
THKy HccjieAOBaHHbix bhaob H3 pa3Hbix ceKUHH poAa Myosotis. 

fljia bhaob cexu. Myosotis xapaKTepHbi KOKOHoo6pa3Hbie n. 3. c BbipaxceHHbiM cyxce- 
HHeM b oGjiacTH 3KBaT0pa. OpoBbie 6opo3Abi Kopone (Ta6A. I, 2, 3) 6e3opoBbix. M3 Aannon 
ceKUHH HaMH H3yneHbi n. 3. y M. palustris H3 3 MecTonaxoxcAeHHH. MopcfxxnorHa h 
pa3Mepbi n. 3. y o6pa3uoB c YKpaHHbi h h3 Ch6hph (3anaAHbin CaflH) HAeHTHHHbi (Ta6ji. I, 
7), a o6pa3Ubi H3 ^Kyrnn cymecTBeHHo OTAnnaiOTca ot hhx pa3MepaMH (n. 3. KpynHbie, 
KaK* y oAHOJieTHen M. caespitosa , ho opoBbie 6opo3Abi AAHHHbie) (Ta6n. I, 2). IIo 
MaKpoMopc{)ojiorHHecKHM npH3HaxaM pacTeHHa H3 ^Kyrnn 3aHHMaioT npoMexcyTonnoe 
nojioxceHHe: bchhhk 5—6 mm b AnaM., KaK y M. palustris , a CHAbHO pa3BeTBJieiiHbie ot 
ocHOBaHHH no6ern, KaK y M. caespitosa. 

y M. caespitosa n. 3 . KpynHbie, co cjia6biM cyxeHneM b o6nacTH 3KBaTopa, c kopotkoh 
O pOBOH 6op03AOH H AAHHHOH, nOHTH no BCeH AAHHe n. 3., 6e30p0B0H (Ta6n. I, 3). 

Y 9 H3yHeHiibix bhaob ceKu. Sylvaticae BbiABAeHbi cHAbHoe cy>KeHHe n. 3. b oGnacTH 
SKBaTopa, rnyGoKHe h y3KHe 6e30p0Bbie h opoBbie 6opo3Abi, HAymne no Been aahhc n. 3. 
AO nojuocoB h coeAHHHiomHeca TaM Mexmy co6oh. IloniocHafl opa mySoKO BTAHyra. n. 3. 
M. krylovii (Ta6n. I, 4) xapaKTepH3yioTCA HajinuneM y3KonanueTHbix, noHTH c coMKHyTbiMH 
KpaaMH 6e3opOBbix 6opo3A; opoBbie 6opo3Abi naHueTHbie no Been AJiHHe n. 3., Ha nojnocax 
coeAHHHiOTCH c noAiocHbiMH 6opo3AaMH. 11. 3. M. sajanensis (Ta6n. II, 1) h M. austrobai- 
calensis (Ta6ji. II, 2) m option ora necKH 6 jih3kh n. 3. M. krylovii. Han6ojiee cyiuecTBeHHO 
OTAHnaioTCH n. 3. M. austrobaicalensis co C/raHOBoro naropba: opoBaa 6opo3Aa 6onee 
KopoTKaa, b o6jiacTH 3KBaTopa 6onee uinpoKaa, nomocnaA noBepxHOCTb 3K3 hhh cnnbHO 
nepc})opHpoBaHHaa. M. sachalinensis (Ta6n. II, 3) HMeeT n. 3., Mopcf)onorHHecKH 6nn3KHe 
M. krylovii , ho BbiAenaiOTCA 6onee iunpoKon opoBon 6opo3AOH. n. 3. M. pseudovariabilis 
(Ta6n. II, 7) oTJMHaioTCA ot Apyrnx bhaob ceKUHH 6ojiee kopotkoh h lunpoKonaHueTHon 
OpOBOH 6op03AOH, a TaK)Ke TAy6oKO BTAHyTOH nOAIOCHOH OpOH. B OTAHHHe OT pOACTBeH- 
Hbix bhaob, npoH3pacTaiomHx b CnGnpH h Ha flajibHeM BocTOKe, y M. rivularis n. 3. 
(Ta6ji. I, 5) HMeiOT uinpOKonaHueTHyio, noHTH pOM6oBHAHyio opOByio 6opo3Ay h 6ojiee 
Kpynnyio 3KBaTOpnajibHyio opy, a Taoce rny6oKyio y3KOAanueTHyio 6e3opoByio 6opo3Ay, 
hto cGjiHxcaeT stot bha co Strophiostoma amoenum. OpoBaa 6opo3Aa 3HaHHTeAbno 
Kopone, neM y Apyrnx bhaob stoh ceKUHH h He coeAHHAeTca Ha nojiiocnoH noBepxHocTH 
c ApyrnMH 6opo3AaMH. M. arvensis — oAHOAeTHHH bha 3toh ceKUHH c 6onee KpynHbiMH, 
neM y MHoroneTHHx bhaob n. 3. (Ta 6n. II, 4) co cjia6biM cyxceHHeM b o6jiacTH 3KBaTopa. 
OpOBaa 6opo3Aa uinpoKonaHueTHaA, noHTH pom6obhahoh (JiopMbi, c KpynHOH opon^, 
6e30p0Ban 6opo3Aa naHueTHan, rAyGoKasi. noAiociiaa opa cjia6o 3aMeTHaa. 

n. 3. M. lazica (Ta6ji. II, 5) xapaKTepn3yiOTC5i kopotkoh AaHueTiio-poM6oBHAHOH 
OpOBOH 6op03AOH, C CHAbHO yTOAIJJ,eHHblMH KpaAMH. Be30p0Bbie 6op03AbI y3KOAaHUeTHbie, 
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nacTb H3 hhx npoxoAHT no Been AJinne n. 3. h coejjHHfleTCH na nojiiociion noBepxnocTH, 
Apyrne 6ojiee KopoTKHe. 

B ceKu. Sylvaticae ripoaBJineTca Ta )Ke TeHAenuHH, hto h b cexu. Myosotis : n. 3. 
oahoacthhx bhaob (M. arvensis, M. lazica) hmckdt Sojiee Kpynubie pa3Mepbi no cpaBHeHHio 
C n. 3. MHOrOJieTHHX. 

B cexu. Alpestres HccneAOBaHbi n. 3. 8 bhaob. Y hhx 6e3opoBbie 6opo3Abi AJiHHHee, 
neM opoBbie, h coexiHHaioTca Ha noniocHOH noBepxHocTH. rioniocHbie opbi cna6o Bbipa- 
xceHbi, noBepxHOCTHbie. 

M. imitata — nojiHMopc})HbiH uiHpoKo pacnpocTpaHeHHbin bha (HnKHcjDopOBa, 20006), 
H3yneH H3 14 MecTOHaxoxqjeHHH Ch6hph, flajibHero BocToxa h CpeAHen A3hh. n. 3. 
(ja6n. Ill, 1,3,6) HMeioT He3HaHHTenbHoe cyxceHHe b o6jiacTH SKBaTopa. OpoBbie 6opo3Abi 
naHueTOBHjiHbie, no SKBaTopy 3HaHHTenbHO pacuiHpaioTca, HHor^a npHo6peTaiOT pom6o- 
BHflHyio c})opMy. Be3opoBbie 6opo3Abi rjiy6oKHe, y3KOJiaHueTHbie, Kpafl hx He cMbiKaioTCfl. 
Bo Bcex H3yneHHbix nonyjiauHax Ha noniocHOH noBepxHocTH n. 3. HMeeTCH nomocHaa opa, 
Kpaa KOTOpOH He COeAHHJHOTCfl C 3KBaTOpnaJlbHbIMH 6op03^aMH. 

Ha npoTa)KeHHH apeana y M. imitata npoaBjiaeTca noJiHMopc})H3M no pa3MepaM useTKa, 
onymeHHio nncTbeB h HainenKH. IlajiHHOMopcJxxnorHHecKoe nccneAOBaHHe TaioKe noKasano 
nOJIHMOp(J)H3M B OTHOUieHHH MOpcfjOAOrHH n. 3. TaK, paCTeHHH H3 XaKaCHH (KySHeUKHH 
AnaTay) HMeioT n. 3. (Ta6ji. Ill, 3) c cHJibHO nepcfjopnpoBaHHOH noBepxHocTbio 3K3HHbi h 
nny6oKHMH, uiHpoKHMH 6opo3AaMH. 3K3HHa n. 3. M. imitata H3 ilKyTHH (r. BepxoflHCK) 
TaKxe cnnbHO nepc})opHpoBaHHaa. n. 3. oTjiHHaiOTca HeKpynHon noniocHOH opon h 
UIHpOKHMH 6e30p0BbIMH 6op03AaMH. HanpOTHB, o6pa3UbI H3 BypaTHH (3aKaMeHCKHH p-H) 
HMeKDT n. 3. C KOpOTKOH OpOBOH 6op03AOH H CJia6o nep(f)OpHpOBaHHOH nOBepXHOCTblO 
3K3HHbI. 

M. asiatica (Ta6n. II, 9) H3yneH H3 2 MecTOHaxo^eHHH. n. 3. KpynHee, neM y Apyrnx 
H3yneHHbix bhaob ceKUHH. OpoBbie 6opo3Abi naHueTHbie, y3KopoM6oBHAHbie, pacuiHpflio- 
mnecfl k 3KBaTopy. Ee3opoBbie 6opo3Abi AAHHHbie, HeKOTopbie aoxoaat ao nonioca. 
IlojHOCHaa opa rny6oKO BAaBneHa. 

II. 3. M. austrosibirica (Ta6ji. II, 6; Ta6n. Ill, 2) Mopc^ononmecKH 6 jih3kh n. 3. M. imi¬ 
tata', ohh oTjiHHaioTCfl 6ojiee KpynubiMH pa3MepaMH, 6onbUiHM cyxewneM b SKBaTopnanb- 
hoh o6nacTH h 6ojiee y3KHMH 6opo3AaMH. 

II. 3. M. ochotensis HMeioT uiHpoKOJiaHueTHbie opoBbie 6opo3AM, KOTopwe uinpoKO 
Pom6obhaho pacuinpaioTca k soaTopy, h 6onee hah MeHee KopoTKHe OesopoBwe. 
IloniocHaa opa TpeyrojibHaa. 

II. 3. M. alpestris s. 1. H3 Ta^xcnKHCTaHa Mopc})onorHHecKH 6 ah 3 kh k n. 3. M. imitata. 

M. baicalensis (Ta6ji. Ill, 4) H3yneH H3 2 nonynauHH. Ilo cpaBHeHHio c 6ah3kopoact- 
BeHHbiM bhaom M. imitata n. 3. omnnaiOTca TeM, hto HMeioT KopoTKHe opoBbie 6opo3Abi 
h xuiHHHbie (ao nojnocoB) 6e3opoBbie 6opo3Abi. FIoniocHafl opa HeacHo TpeyronbHafl. 

M. chakassica (Ta6ji. Ill, 5) ot 6jiH3Koro M. imitata najiHHOMopc})onorHHecKH ot- 
jinnaeTca pa3MepaMH n. 3., 6onee 3HaHHTenbHbiM cyxeHHeM b o6nacTH SKBaTopa 
Cra6n. Ill, 5). 

Y n. 3. M. czekanowskii (Ta6n. Ill, 7) HMeeTca cna6oe cyxceHHe b o6nacTH SKBaTopa. 

B cexu. Mediterraneae O. D. Nikiforova n. 3. nccneAOBaHHbix bhaob cxoahbi c Taxo- 
BbiMH cexu. Alpestres, ho omnnaioTca 6onee kopotkhmh ysKonaHueTHbiMH opoBbiMH 
OopoaxiaMH h 6onee xuihhhhmh 6e3opoBbiMH 6opo3^aMH n. 3. 

y M. kolakovskyi n. 3. (Ta6n. IV, 1) HMeioT He3HaHHTenbHoe cyxceHne b oOnacTH 
SKBaTopa. IloBepxHocTb 3K3HHbi cjia6o nep^opnpoBaHHaa. IloniocHaa opa e^Ba saMeTHan, 
noBepxHocTHaa. 

y M. lithospermifolia n. 3. c kopotkhmh opoBbiMH naHueTHO-poM6oBH^HbiMH 6opos- 
xiaMH. Ee3opoBbie 6opo3,abi y3KonaHueTHbie, Kpaa hx cMbiKaiOTCH. noniocHafl opa e^Ba 
3aMeTHaa, noBepxHOCTHaa, SKBaTopnajibHafl opa KpynHaa. 

B cexu. Litorales (M. Pop. ex T. N. Pop.) O. D. Nikiforova M. ucrainica (Ta6ji. IV, 2) 
HMeeT KpynHbie n. 3. co cjia6biM cyxceHHeM b o6nacTH SKBaTopa. OpoBbie 6opo3^bi 
uinpoKonaHueTHbie, y SKBaTopa pomGobhxiho pacuinpaioTCH. Be3opoBbie 6opo3^bi jiaHueT- 
Hbie, floxoxmT ao noniocoB. 3KBaTopnajibHaH opa oneHb KpynHaa. 
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B ceKU. Discolores O. D. Nikiforova n. 3. M. stricta Kpymibie, ninpoKosnAHncoHAanb- 
Hbie co cnaObiM cy^KeHHeM b o6jiacTH SKBaTopa. OpoBbie 6opo3Abi oKpyrno-snnHncoHAanb- 
Hbie c KpynHOH opoft no SKBaTopy. Be3opoBbie 6opo3Abi uinpoKOJiaHueTHbie. 

y M. refracta n. 3 . (Ta6ji. IV, 3 , 4) caoxchoh CTpyKTypbi, KOTopaa BnepBbie BbiaBneHa 
KaK b pofle Myosotis , TaK h b ceM. Boraginaceae. Bepxnaa nojiOBHHa n. 3 . HMeeT 
KOKOHOo6pa3nyio c})opMy, cBOHCTBennyio poAy Myosotis. HnxcHaa nacTb coctoht H3 
3 JionacTen. EoposA 8(10?), pacnonoxceHHbix no SKBaTopy. OpoBbie n 6e3opoBbie 6opo3Abi 
OAnnaKOBbix pa3MepoB, nepeAyiomneca, uinpoKOJiaHueTHbie, ho y nocneAHHx k ocHOBaHnio 
pacuinpaiomHeca. 

Poa Strophiostoma — HanSonee 6ah3khh poAy Myosotis , pacnpocTpaHeH TOAbKo b 
AecHbix cooOmecTBax KaBKa3a n IlepeAHeH A3hh. Hame Bcero stot poA BKjnoHajin b poA 
Myosotis b paHre cexu. Strophiostoma (De Candolle, 1846; Guerke, 1897) ah6o noApoAa 
(llonoB, 1953). Flo Mopcjxxnoran poA Strophiostoma OTAHHaeTca ot poAa Myosotis 
HajiHHneM Senoro MacncToro npHAauca (KapyHKyAbi) y speMOB. 

n. 3 . S. amoenum (Ta6n. IV, 5) KOKOHoo6pa3Hbie, MenKne, cyxceHHbie b oSnacm 
SKBaTopa, Kax n n. 3 . y bhaob poAa Myosotis , hto yKa3biBaeT Ha hx 6AH3Koe poactbo. B 
to ace BpeMa HMeiOTca cymecTBenubie najiHHOMopcJxxriorHHecKHe pa3AHHHa. Oahhm H3 
maBHbix pa3JiHHHH aBAaeTca c})opMa 6opo3A. OpoBbie 6opo3Abi n. 3 . S. amoenum ninpoKO- 
nanueTHbie, b oSnacTH SKBaTopa uiHpoKo pomSobhaho pacninpaioTca. Opbi SAAHnTnnecKH 
BbiTfliiyTbi BAOAb ahhhh SKBaTopa. Be3opoBbie 6opo3Abi uinpoKonaHueTHbie, b oSnacTH 
SKBaTopa y3K0 pomSobhaho pacninpaioTca, hto He xapaKTepHO j\n% n. 3 . bhaob poAa 
Myosotis. IIoAiocHaa opa TpeyroAbHaa, my6oKo BAaBAeHHaa, KaK h y bhaob ceKU. Sylva- 
ticae. 

Trigonocaryum — MOHOTHnHbiH poA. M3-3a HaAHHHa cnaSon KapyHKyAbi, c noMOLUbio 
KOTopoH speMbi npHKpennaiOTca k nnocKOMy THHo6a3Hcy, h rycToro onymeHHa rpy6biMH 
AJiHHHbiMH BonocKaMH ero o6biHHO othocat k TpnSe Anchuseae. Abcthcah (1956) BnepBbie 
BbiflBHjia, hto n. 3 . poAa Trigonocaryum Mopc^oAornnecKH 6 ah3kh BHAaM Tpn6bi Myoso- 
tideae Reichb., a He Anchuseae DC. Hauin HccAeAOBaHHa noATBepAHAH BbiBOAbi ABeTHcaH. 
T. involucratum (TaSji. IV, 6) HMeeT KOKOHOo6pa3Hbie n. 3 ., okojio 7 mkm, CHAbHO 
cyxeHHbie b oSnacTH SKBaTopa. OpoBbie 6opo3Abi AaHueTHbie, pom6obhaho pacninpaiOTCA 
b o6jiacTH SKBaTopa. Opbi KpynHbie. Be3opoBbie 6opo3Abi y3KOAaHueTHbie. rioAiocHaa 
noBepxnocTb 3K3 hhm nepcfjopnpoBaHHaa. IIoAiocHbie opbi He BbiaBAeHbi. Y bhaob TpnSbi 
Anchuseae n. 3, oKpyrno-sjiJiHncoHAajibHbie, KpynHbie, 12 — 47 mkm aa. h 8.5— 
36.4 mkm uinp., c pa3HbiM hhcaom 6opo3A (3 — 12). 

Y T. radicans (Ta6A. IV, 7), n. 3 . KOKOHoo6pa3Hbie, SoAee KpynHbie, neM y bhaob poAa 
Myosotis. OpoBbie 6opo3Abi uinpoKonaHueTHbie, pomSobhaho pacninpaiOTCA b oSnacTH 
SKBaTopa. EesopoBbie 6opo3Abi y3KOAaHueTHbie. Bopo3Abi o6biHHo He aoxoaat ao noniocoB h 
He coeAHHAiOTca Ha noAiocHOH noBepXHOCTH. rioAiocHaa opa TpeyroAbHaa, noBepxHOCTHaa. 

IIpHAep)KHBaacb tohkh 3peHHA M. T. IIonoBa (1983) 0 rnSpHAoreHHOH npnpoAe 
TaKcoHOB ceM. Boraginaceae , Ha ocHOBaHHH aHanH3a Mopc})OAorHHecKHX npH3HaKOB poAa 
Myosotis h 6nH3KopoACTBeHHbix eMy poaob moxcho npeAnoAO)KHTb, hto poA Myosotis 
s. str. oSpasoBaAca b pe3yAbTaTe rH6pHAH3aunoHHbix npoueccoB naAeoreHOBbix rpynn 
BHAOB, KOTOpbie B HaCTOamee BpeMa OTHOCaTCa, C OAHOH CTOpOHbl, K BOCTOHHOa3HaTCKO- 
THManaHCKOMy poAy Trigonotis (cjDAopa THHKro), c Apyron — k poAy Exarrhena (c})Aopa 
BeAbBHHHH), oSnTaiomeMy b HacToamee BpeMa b ABCTpaAHH h Hoboh 3eAaHAHH. B 
pe3yAbTaTe rnSpHAHoe noTOMCTBO noAyHHAo b Beepe pacLuenAeHHa HaSop Mopc})OAorH- 
necKHX npH3HaKOB, KOTopbie b AaAbHenuieH sboaiouhh cc})opMHpoBaAH 6opeaAbHbie 
TaKcoHbi ceKUHOHHoro paHra poAa Myosotis (HHKH(f)opoBa, 2000a). 

y SoAbiiiHHCTBa MHoroAeTHHX bhaob SopeaAbHoro poAa Myosotis n. 3 . MeAKHe (5— 
7 mkm), KOKOHOo6pa3Hbie, 6-6opo3AHbie, H3 KOTopbix 3 6opo3Abi — opoBbie. Flo MoeMy 
MHeHHIO, HMeHHO TpHTOHOTHCOBblH THn n. 3 . yHaCAeAOBOAH SOAee MOAOAbie TaKCOHbl pOAa 
Myosotis. A KpynHbie ccf)epoHAaAbHbie n. 3. (discolor-Tnn) 3anaAHO-eBponeHCKHx bhaob 
nonyneHbi b HacAeACTBo ot BToporo poAHTenbCKoro npeAKa poAa Exarrhena. 

IIInpoKO pacnpocTpaHeHHbiH ceBepo-aMepHKaHCKHH bha M. virginica (L.) B. S. P. 
HMeeT oco6bin THn n. 3 . (verna-THn no TepMHHonorHH Grau, Leins (1968)). II. 3 . 
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KOKOHOo6pa3HOH cj}opMbi flo 13 mkm, 4-6opo3Aiio-opoBbie c HepextOBaiiHeM OpOBbIX H 
6e3opoBbix 6opo3fl. Solange (1972) noKa3aji, hto flamibiH xwn xapaKTepeii y3K03Hjte- 
MHHHbix eBponencKHX BHflOB M. ruscinonensis h M. ramosissima , hto ,aoKa3biBaeT hx 
pOACTBeHHbie CB5I3H. Ilo pflfly MaKpOMOp4)OJIOrHHeCKHX npH3HaKOB OHH 6JIH3KH M. disco¬ 
lor , ho hmciot HHyio CTpyKTypy n. 3. 3to CBHxteTejibCTByeT o npHHajyiexcHOCTH ztaHHbix 
BHJtOB K flpyrOH 3BOJHOUHOHHOH J1HHHH. 

npHcyTCTBHe na ceBepoaMepHKaHCKOM KOHTHHeHTe He6oJibmoro KOJinnecTBa bhjjob H3 
pojta Myosotis, b tom HHCJie poflCTBeHHbix 3 anaAHO-eBponeHCKHM BHXtaM H3 cexu. Myosotis 
h Discolores, yKa3biBaeT, hto c})opMHpoBaHHe poxta Myosotis npoHCxo^HJio b ceBepHOH 
nacTH o6mero EBpo-AMepHKaHCKoro KOHTHHeHTa bo BpeMfl ero pacxoxcxteHHa, nosTOMy 
po# Myosotis nojiyHHji npeHMymecTBeHHoe pa3BHTHe b EBpone. 

TaKHM o6pa30M, 6opeajibHbie BH^bi poxta Myosotis s. str. hmciot pa3Hyio cfiopMy n. 3.: 
KOKOHoo6pa3Hyio (arvensis-THn h verna-THn) h ccfiepoHflajibHyio (discolor-THn). Y M. ref- 
racta Bbi^BjieH refracta-THn n. 3 . MuorojieTHHe BH^bi po#a Myosotis hmciot arvensis-THn 
n. 3 . FIoATBepxmaeTCfl BbiBoxt Grau (1964) o tom, hto oahojicthhc bh^m hmciot 6ojiee 
KpynHbie n. 3. OxtHaico ochobhoh npHHHHOH 3Toro 5iBJi5ieTca He BbicoKaa njioHflHOCTb 
oflHOJieTHHx BHflOB (xoTfl jx aHHaa tchachuha npoaBjifleTCfl), a rn6pHfloreHHa5i npnpojia 
TaxcoHOB po#a Myosotis. 


EjiaroaapHOCTH 

Bbipaxcaio 6jiaro,aapHOCTb M. A. KopnarHHy (HHCTHTyT xhmhh TBep^oro Tena CO 
PAH) h C. B. JleTOBy (HHCTHTyT reojiorHH, reo(j)H3HKH h MHHepajibHoro cbipbfl CO PAH) 
3 a noMomb b pa6oTe. 
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SUMMARY 

Morphology of pollen grains of 25 Eurasian species of the genus Myosotis L. and some 
representatives of the related genera Strophiostoma Turcz., Trigonotis Stev., Trigonocaryum Trautv. 
has been studied using a scanning electron microscope. Their relationships are considered on the 
base of palynomorphological features. 
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ripHBeaeHbi HaMajio cnncica TnnoBbix o6pa3UOB pona Pilosella, xpaHHinnxcH b repOapnH JIbBOBCKoro yH-Ta 
(LW), h 21 TaxcoH, onncaHHbiH A. PeMaHOM h HMeiomnn BajnmHyio KOMSHHaumo b paHre Bnaa. 

KjiiOMeBbie cnoBa: Pilosella , TnnoBbie o6pa3Ubi, repOapun. 

HacToamen CTaTben HanHHaeTCfl ny6.riHKauH5i THnoBbix MaTepnajiOB po#a Pilosella 
Hill, xpaHamHxca b TepGapHH JIbBOBCKoro HaunoHajibHoro yH-Ta hm. H. OpaHKO (LW). 
TpaflHUHOHHO JIbBOB CHHTaeTCH OXtHHM H3 UeHTpOB H3yHeHHH 3TOrO pOfla. B HeM pa60TaJ!H 
TaKHe H3BecTHbie 6oTaHHKH, onncaBuiHe 6ojibmoe KOJiHHecTBO TaxcoHOB pozta Pilosella 
(. Hieracium L. subgen. Pilosella), kslk P. J. F. Schur, Br. Bfocki, A. Rehman. TaK, 
HanpHMep, TonbKo A. Rehman (1873, 1895, 1896, 1897) onHcaji 6ojiee 150 TaKCOHOB 
3Toro poxta b paHrax BHjta, noflBnxta, pa3HOBHflHOCTH h cf)opMbi. Xota MHorne H3 onHcaHHbix 
hm noxtBHAOB b flajibHenmeM nocjiy>KHJiH 6a3HOHHMaMH j\jm KOM6HHauHH BHjtoBoro paHra 
(IIIjmikob, 1989), mynenm THnoBoro MaTepnajia no sthm TaKCOHaM He npoH3BO,aHjiocb. 
Hejibio Hamen pa6oTbi aBHjiacb He mnbKO THnHcfwKaumi xtaHHbix TaKCOHOB, ho h hx 
KpHTHnecKoe H3yneHHe. 

CBexteHHH o TaxcoHe jtaioTca b cne^yiomeM nopsmKe: naTHHCKoe Ha3BaHHe pacTeHHa; 
aBTop TaxcoHa h nepBOHCTOHHHK; KOM6nHauH5i b paHre BHn,a h nepBOHCTOHHHK; b CKoOxax 
npHBOJtHTCH npHOpHTeTHOe Ha3BaHHe, K KOTOpOMy MbI OTHOCHM XtaHHblH TaKCOH; KaTeropHH 
THna; tckct rep6apHOH sthkctkh; npOTOJior, ecjiH tckct rep6apHOH sthkctkh He nonHOCTbio 
cooTBeTCTByeT npOTOJiory; hhcjio rep6apHbix jihctob, ecjiH sto H30THnbi hjih CHHTHnbi. 

1. Pilosella adenoclada (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 335. — 
Hieracium magyaricum Naeg. et Peter subsp. adenocladum Rehm., 1897, Verh. Zool.-Bot. 
Ges. Wien, 47 : 293. ( P . x polymastix (Peter) Holub). 
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Lectotypus (Valery Tikhomirov, hoc loco): «Gora Wronowskich. A. Rehman. 
N 38» (LW). 

llpoTOJior: «Auf der Gora Wronowskich und im Kilinski’schen Park bei Lem¬ 
berg». 

HMeeTca 1 CHHTHn. 

2. Pilosella agathantha (Rehm.) Schljak., 1989, On. eBpon. h. CCCP, 8 : 338. — 
Hieracium magyaricum Naeg. et Peter subsp. agathanthum Rehm., 1897, Verh. Zool.-Bot. 
Ges. Wien, 47 : 294. (P. x polymastix (Peter) Holub). 

Lectotypus (Valery Tikhomirov, hoc loco): «Callier. FI. Siles. exsicc. N 1125. 
Breslau: bei Scheitnig. 14.6.1894. Hentsche» (LW). 

3. Pilosella botrychodes (Zahn) Schljak., 1989, On. eBpon. h. CCCP, 8 : 335. — 
Hieracium magyaricum Naeg. et Peter subsp. chaetophorum Rehm., 1897, Verh.- Zool.- 
Bot. Ges. Wien, 47 : 287 (non H. glomeratum Froel. subsp. chaetophorum Dahlst., 
1890). — Hieracium bauhinii Bess, subsp. botrychodes Zahn, 1923, in Engl. Pflanzenre- 
ich, 82 : 1416 (P. x polymastix (Peter) Holub). 

Lectotypus (Valery Tikhomirov, hoc loco): «Wolka na wale kolejowym. N 269 
A. Rehman» (LW). 

ripoTO.nor: «Auf Hiigeln um Lemberg bei Wolka, Kulparkow, Stielerowka und in 
Waldern von Brzuchowice bei haufig». 

HMeeTca 1 CHHTHn. 

4. Pilosella callicyma (Rehm.) Schljak., 1989, On. eBpon. h. CCCP, 8 : 336. — 
Hieracium magyaricum Naeg. et Peter subsp. callicymum Rehm., 1897, Verh. Zool.-Bot. 
Ges. Wien, 47 : 293. (P. x polymastix (Peter) Holub). 

Lectotypus (Valery Tikhomirov, hoc loco): «Zimna Woda na wale kolejowym. 
1894. N 1095. A. Rehman» (LW). 

Hpo TOJior: «Auf Hiigeln um Lemberg (Wolka, Kulparkow, Zimna Woda)». 
HMeeTca 2 CHHTHna. 

5. Pilosella chaunocyma (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 338. — 
Hieracium magyaricum Naeg. et Peter subsp. chaunocymum Rehm., 1897, Verh. ZooJ.- 
Bot. Ges. Wien, 47 : 298. (P. praealta (Vill. ex Gochn.) F. Schultz et Sch. Bip.). 

Lectotypus (Valery Tikhomirov, hoc loco): «Zawadow na wale kolejowym. N 506. 
A. Rehman» (LW). 

npoTonor: «Auf Hiigeln um Lemberg bei Kulparkow, Zawadow, Malechow, 
Krzywczyce (Homiec) und bei Dobromil an der Lehne am Bahnhofe». 

HMeeTcn 1 CHHTHn. 

6. Pilosella dilutior (Rehm.) Schljak., 1989, On. eBpon. h. CCCP, 8 : 332. — 
Hieracium florentinum All. subsp. dilutius Rehm., 1897, Verh. Zool.-Bot. Ges. Wien, 
47 : 284. (P. praealta (Vill. ex Gochn.) F. Schultz et Sch. Bip.). 

Lectotypus (Valery Tikhomirov, hoc loco): «Kulparkow od strony Bodnarowki. 
N 173. A. Rehman» (LW). 

npoTonor: «Auf feuchten Wiesen um Kulparkow bei Lemberg». 

7. Pilosella dobromilensis (Rehm.) Schljak., 1989, On. eBpon. h. CCCP, 8 : 334. — 
Hieracium magyaricum Naeg. et Peter subsp. dobromilense Rehm., 1897, Verh. Zool.-Bot. 
Ges. Wien, 47 : 289. (P. praealta (Vill. ex Gochn.) F. Schultz et Sch. Bip.). 

Lectotypus (Valery Tikhomirov, hoc loco): «Podgorze Przemyskie. Dobromil, wa! 
kolejowy koto dworca. N 825. A. Rehman» (LW). 

n P o Tonor: «Auf einem lehmigen Abhange am Bahnhofe bei Dobromil und am 
Eisenbahndamme zwischen Brody und Radziwiftow». 

HMeeTcn 1 CHHTHn. 


54 



8. Pilosella dolinensis^ (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 333. — 
Hieracium florentinum All. subsp. dolinense Rehm., 1897, Verh. Zool.-Bot. Ges. Wien, 
47 : 285. {P. x lobarzewskii (Rehm.) Sojak). 

Lectotypus (Valery Tikhomirov, hoc loco): «Kniaziohika, przy Dolinie laki 
torfiaste. N 852. A. Rehman» (LW). 

npOTOJior: «Auf torfigen Wiesen bei Dolina und Kniaziohika». 

9. Pilosella dublanensis (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 348. — 
Hieracium collinum Gochn. subsp. dublanense Rehm., 1895, Verh. Zool.-Bot. Ges. Wien, 
45 : 323. (P. xdubia (L.) Fries). 

Lectotypus (Valery Tikhomirov, hoc loco): «Dublany na blotach. N 592. A. Rehman». 
llpoTOJior: «Auf Torfwiesen bei Dublany (Lemberg)». 

10. Pilosella x dybowskiana (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 373. — 
Hieracium trigenes Naeg. et Peter subsp. dybowskianum Rehm., 1895, Verh. Zool.-Bot. 
Ges. Wien, 45 : 346. (P. x progenita Norrl.). 

Lectotypus (Valery Tikhomirov, hoc loco) cum isolectotypo: «Niankaw na 
lakach. 1894 WL Dybowski» (LW). 

llpoTOJior: «Auf Wiesen bei Niankow, Kreis Nowogrodek in Lithauen ...». 

11. Pilosella ferroviae (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 343. — 
Hieracium magyaricum Naeg. et Peter subsp. ferroviae Rehm., 1897. Verh. Zool.-Bot. 
Ges. Wien, 47 : 291. ( P . xpolymastix (Peter) Holub). 

Lectotypus (Valery Tikhomirov, hoc loco): «Kulparkow na wale kolejowym. 
N 271. A. Rehman» (LW). 

•llpoTOJior: «Am Eisenbahndamme bei Kulparkow (Lewberg)». 

12. Pilosella hispidissima (Rehm. ex Naeg. et Peter) Schljak, 1989, Oji. eBpon. h. 
CCCP, 8 : 336. — Hieracium magyaricum Naeg. et Peter subsp. hispidissimum Rehm. 
ex Naeg. et Peter, 1885, Hier. Mitt.-Eur. 1 : 582, non H. praealtum Vill. var. hispidissi¬ 
mum Fr. 1848. ( P . xdensiflora (Tausch) Sojak). 

Lectotypus (Valery Tikhomirov, hoc loco): «Lwiw: Holosko». 
npOTOJior: «Auf Hiigeln bei Holosko». 

13. Pilosella x lobarzewskii (Rehm.) Sojak, 1982, Cas. Nar. Muz. (Praha), 150, 
3—4 : 139; IHjwkob, 1989, Oji. eBpon. h. CCCP, 8 : 3.63. — Hieracium lobarzewskii 
Rehm., 1897, Verh. Zool.-Bot. Ges. Wien, 47 : 306. (P. x lobarzewskii (Rehm.) Sojak). 

Lectotypus (Valery Tikhomirov, hoc loco): «Lithuania, distr. Nowogrodek, ad 
Niankaw. WL Dybowski» (LW). 

npOTOJior: «Niankow in Lithauen, Gouverment Minsk, Kreis Nowogrodek». 

14. Pilosella mnooclada (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 339. — 
Hieracium magyaricum Naeg. et Peter subsp. mnoocladum Rehm., 1897, Verh. Zool.-Bot. 
Ges. Wien, 47 : 296. (P. praealta (Vill. ex Gochn.) F. Schultz et Sch. Bip.). 

Lectotypus (Valery Tikhomirov, hoc loco) cum isolectotypo: «Karpaty Stan[is- 
lawowskie]: Jabtonica» (LW). 

npOTOJior: «Auf Bergwiesen bei Jablonica im Stanislawower Kreise». 

15. Pilosella myriotricha (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 343. — 
Hieracium magyaricum Naeg. et Peter subsp. myriotrichum Rehm., 1897, Verh. Zool.-Bot. 
Ges. Wien, 47 : 292. (P. x polymastix (Peter) Holub). 

Lectotypus (Valery Tikhomirov, hoc loco): «Uniz Nad Dniestrem na Czerwonej. 
N 735. A. Rehman» (LW). 

npOTOJior: «An steilen Dniesterufern in Galizisch-Podolien bei Uniz an der 
Czerwona». 
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16. Pilosella pseudomegcilomcistix (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 
8 : 341. — Hieracium magyaricum Naeg. et Peter subsp. pseudomegalomastix Rehm., 
1897, Verh. Zool.-Bot. Ges. Wien, 47 : 289. (P. xpolymastix (Peter) Holub). 

Lectotypus (Valery Tikhomirov, hoc loco): «Brody, las Radziwittowski przy wale 
kolejowym. A. Rehman» (LW). 

npoTOJior: «Sygniowka bei Lemberg und am Eisenbahndamme zwischen Brody 
und Radziwittow». 

17. Pilosella rojowskii (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 334. — 
Hieracium magyaricum Naeg. et Peter subsp. rojowskii Rehm., 1897, Verh. Zool.-Bot. 
Ges. Wien, 47 : 288. (P. praealta (Vill. ex Gochn.) F. Schultz et Sch. Bip.). 

Lectotypus (Valery Tikhomirov, hoc loco): «Humenow pow. Katuski, ogrod 
dworski nowy. N 903. A. Rehman» (LW). 

n P o t oji or: «Humenow (Kreis Kalusz) in Galizien, im neuen Parke des Gutsbesitzers 
Kazimierz Rojowski, meines Gastgebers und Fiihrers in der interessanten Gegend von 
Humenow, dem ich auch die Pflanze widme». 

18. Pilosella x roxolanica (Rehm.) Sojak, 1971, Preslia, 43, 2 : 185; LUjuikob, 1989, 
Oji. eBpon. h. CCCP, 8 : 365. — Hieracium roxolanicum Rehm., 1873, Osterr. Bot. 
Zeitschr. 23 : 151. (P. x roxolanica (Rehm.) Sojak). 

Lectotypus (Valery Tikhomirov, hoc loco) cum isolectotypo: «Karpaty Stan[is- 
lawoskie]. Mikuliczyn» (LW). 

npoTOJior: «Auf trockerien Wiesen im Thale des Pruth bei Mikuliczyn, Tartarow 
und Jabfonica zerstreut...; auf Waldwiesen bei Worochta, Worochtella und Nawojawa...». 

MMeeTCH 5 CHHTnnoB. 

19. Pilosella saeva (Rehm.) Schljak., 1989, Oji. eBpon. n. CCCP, 8 : 343. — 
Hieracium magyaricum Naeg. et Peter subsp. saevum Rehm., 1897, Verh. Zool.-Bot. Ges. 
Wien, 47 : 291. (P. xpolymastix (Peter) Holub). 

Lectotypus (Valery Tikhomirov, hoc loco): «Podole GaL: brzegi Seretu pad 
Monastyrkim» (LW). 

npoTOJior: «An Ufern des Sereth bei Monastyrek in Galizisch-Podolien». 

% 

20. Pilosella sedutrix (Rehm.) Schljak., 1989, Oji. eBpon. h. CCCP, 8 : 339. — 
Hieracium magyaricum Naeg. et Peter subsp. sedutrix Rehm., 1897, Verh. Zool.-Bot. 
Ges. Wien, 47 : 295. (P. praealta (Vill. ex Gochn.) F. Schultz et Sch. Bip.). 

Lectotypus (Valery Tikhomirov, hoc loco) cum isolectotypis (3): «F1. polon. 
exsicc. Nr. 192. Lithuania. Ad Niankow, distr. Nowogrodek. Po wzgorzach gliniastych 
miejscam i obficie. 17. czerw. 1893. Wh Dybowski» (LW). 

21. Pilosella setosopetiolata (Rehm.) Schljak., 1989, Oji. eBpon. n. CCCP, 8 : 331. — 
Hieracium florentinum All. subsp. setosopetiolatum Rehm., 1897, Verh. Zool.-Bot. Ges. 
Wien, 47 : 284. (P. x lobarzewskii (Rehm.) Sojak). 

Lectotypus (Valery Tikhomirov, hoc loco) cum isolectotypis (7): «Welesnica 
(gub. Minska, powiat Pinski). zebrala 12/24 ga Czerwca 1894 na lace na duze wysokim 
brzegu Jasioldy, gdzie rosnie w obfitosci. M. Twardowska» (LW). 

ripoTOJior: «Auf Wiesen bei Welesnica an Ufern der Jasiofda im siidlichen Lithauen 
(Gouvernement Minsk, Kreis Pinsk) in grosserer Menge gesammelt und mitgetheilt von 
Frau Marie Twardowska». 
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SUMMARY 

Given is the first part of the list of type specimens of Pilosella taxa. Herbarium labels and 
categories of the types are cited; current names for 23 taxa of the genus are established. 
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Eoabiuaa nacTb npHKacnHHCKOH hmsmchhocth npeacTaBaaeT co6oh 3anaaHyio OKpanHy oOujhphoh 30Hbi 
yMepeHHbix nycTbiub EBpa3HH. Ee pacTHTeabHbiH noxpoB NiaJio pa3Hoo6pa3eH, a cocTaB cfjjiopbi 6eaHee, aeM b 
apynrx aacTax nycTbiHHOH 30Hbi. E. M. JIaBpeHKO (1965) othochji aaHHbiir peraon k npHKacnHHCKOH h aacTHHHO 
k Apajio-EajixaincKOH noanpoBHuuHHM CeBepoTypancKori npoBHHUHH HpaHO-TypaHCKOH noaobaacTH Caxapo- 
ro6HHCKOH nycTbiHHOH oOjiaCTH. 

ComacHo nocaeaHeMy panoHupoBaHHio, ocHOBaimoMy Ha onybjiHKOBaHHOH b 1995 r. xapTe pacTHTeabHOcra 
Ka3axcTaHa h CpeaneH A3 hh b npeaeaax nycTbiHHOH 30Hbi, M. 1 : 2 500 000, ripHKacnHHCKaa HH3\ieHH0CTb 
BKjHoneHa b 3anaanoceBepoTypaHCKyio noanpoBHHUHio (PaaKOBCKaa, Ca^ponoBa, 1994). noaeBbie paOoTbi, 
npoBeaeHHbie Ha npHKacnHHCKOH HH3MeHHOCTH b TeneHne nocaeaHHx 5 aeT, 3acTaBHJin 3aay\iaTbca o npaBHJib- 
hocth noaobHoro pemeHHa h BepHyTbca k B3raaaaM E. M. JIaBpeHKO no BbiaeaeHHio caMOCTOHTeabHOH IlpHKac- 
nnncKOH noanpoBHiiuHH, HecxoabKO caBHHyB k 3anaay ee BOCTOHHyio rpannuy. 

KjiiOHeBbie cjiOBa: nycTbiHHaa pacTmejibHOCTb, npuKacnnucKaa HH3MeHHOCTb, panoHHpoBaHHe, npo- 
BHHnna, noanpoBHHHHa. 

riocjie Bbixoxta b cbct KapTbi pacTHTejibHOCTH Ka3axcTaHa h Cpextuen A3hh (1995) 
HauiH HccjiejtOBanHH cTajiH npoBojiHTbCH 3ariaflHee, na npHKacnHHCKOH hh3mchhocth, h 
GbiJiH HanpaBjieiibi Ha peuieHne 3 BaxHbix 6oTaHHKO-reorpac})HHecKHx npo6jieM: 30Hajib- 
Hoe nojio^KeuHe xtaHHOH TeppHTopHH, npoxo)K,aeHHe 30HaiibHbix rpanHu h nojio>KeHHe 
nycTbiHHOH HaCTH npHKacnHHCKOH HH3MCHHOCTH B o6meH CXeMe paHOHHpOBaHHfl. 

ripuKacnnHCKaa HH3MeHH0CTb oKanMJiaeT KacnnucKoe Mope c ceBepa, or 44° 40' c. in. na 3anaaHOM 
no6epe>Kbe (ot p. KyMbi) ao 45° 20' Ha boctohhom (ao n-OBa Ey3aaH, aBaaiomeroca aacTbio MaurbiuinaKa). 
CeBepnaa ee rpaHHua ot 50° 20' Ha p. Bonre (hcmhoto ceBepnee r. KaMbimnna) nocTeneuHO noaunMaeTca no 
51° 20' c. lu. (y r. YpajibCKa). 3anaanaa rpaHHua hmsmchhocth na 3iraHHTeabHOM npoTaxeHHH HaeT npHMepHO 
no 45° b. a. n orpauMMeHa B03BbiujeHH0CTbK) EpreHH, BbiaaBaacb Ha 3anaa ao 43° b. a. no Ky\ia-MaHbmcKOH 
BnaaHHe; BocTOHHaa rpaHHua ot 52° b. a- y r. Ypaabcxa naaBHo cnycxaeTca na ioro-BOCTOK ao 55° b. a. y naaTo 

YCTIOpT. 

B reoaorHuecKOM OTHouieHHH HH3MeHHOCTb npeacTaBaaeT co6oh Moaoaoe o6pa30BaHHe h caoxeHa 
MopcKHMH ocaaxaMH aeTBepTHHHbix TpaHcrpeccHH KacnHa. Jtna Hee xapaKTepHbi pa3aHHHbie no B03pacTy h 
npoHcxo>KaeHHio, raaBHbiM o6pa30M, aKKyMyaaTHBHbie paBHHHbi (Mopcxaa, aaaiOBHaabnaa, aaaiOBHaabno-Mopc- 
xaa, aoaoBaa), a Ha ceBepe — h aenyuauHOHnaa. Peabeth b ueaoM oaenb BbipoBHenHbiH, oaHaKO noBepxHocTb 
paBHHH HMeeT pa3HOo6pa3Hbie (fiopMbi Me3o- h MHKpopeabecf>a. Tax, Ha MopcKori paBHHHe BbiaeaaiOTCH OBparH, 
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HjibMeHH, necnaHbie rpHAbi. AjunoBHajibHaa h ajunoBHajibHO-MopcKaa paBHHHbi npope3aHbi npoTOKaMH, cTapwua- 
mh, nepeAyioiJUHMHCH c rpHBaMH. Ha soaoboh paBHHHe pa3BHTbi SapxaHbi h GyrpHCTo-rpaAOBbie necKH; Ha 
fleHy^auHOHHOH paBHHHe (b panone 03. EacKyHHaic) — KapcTOBbie bopohkh h nemepbi, B03HHKai0Hj,He npw 
6jih3kom 3ajieraHHH hah BbixoAe Ha noBepxHOCTb ranca HH>KHenepMCKoro B03pacTa. Eojibmaa qacTb HH3MenH0CTH 
jie)KHT HHxe ypoBHfl MwpoBoro OKeaHa. A6cojiioTHaH BbicoTa mccthocth nocTeneuHo noHHxaeTCH ot 15 — 20 m 
Ha ceBepe ao -27 m y no6epe>KbH KacnwilcKoro Mopa. KoAHnecTBo ocaaKOB yMeHbmaeTca c ceBepo-3ana#a Ha 
ioro-BOCTOK ot 350 ao 150 mm, napaay c sthm c ceBepo-BOCTOKa na ioro-3anaa noBbimaioTca TeMnepaTypbi 
(cpeaHeroaoBaa TeMnepaTypa b YpajibCKe Ha p. Ypaji +4.5 °C, a b AcxpaxaHH b xiejibTe p. Bojira — +9.2 °C). 
OcHOBHoe KOJiHHecTBO ocaAKOB (70 — 75 %) BbinaaaeT b Teiuioe BpeMa roaa, hto oOxacHaeTca npnxoaoM 
hhkaohob c 3anaaa, ceBepo- h ioro-3anaaa h B03HHKH0BeHHeM aTMOCcfjepHbix cJjpoHTOB, o6pa3yiouiHxca npn 
BCTpene xoAOAHoro apKTHaecKoro B03Ayxa c TenAbiM. rioHBeHHbiH nOKpoB npeacTaBjieH aByMa noA3onaAbHbiMH 
THnaMH nOHB: CBCTAOKaiUTaHOBblMH CTenHbIMH (b CeBepHOH HaCTH HH3MeHHOCTH AO 48° C. LU.) H OypbIMH 
nycTbiHHbiMH (Ha ociajibHOH TepptiTopHH). OneHb xapaKTepHbi CHjibHO 3acoAeHHbie noHBbi (coAomibi, coaohhakh) 
h necKH. ripHKacnHHCKaa HH3MenHOCTb xapaKTepH3yeTca pacnpocTpaneHHeM crrenHOH h nycTbiHHOH pacTHTeAb- 
hocth (ryxeBaa h Ap., 1947; EyaHOBCKHH h Ap., 1956; ATAac..., 1974; ATAac..., 1982; ATAac..., 1997). 

TpaHHua nycTbiHb Ha ioro-3anafle npHxacnHHCxon HH3MeHHOCTH npoxo^HT no 
p. KyMe, 3aTeM B^oJib KyMa-MaHbmcxon BnaflHHbi h boctohhoto cicnoHa B03BbiuieHH0CTH 
EpreHH no^HHMaeTca k ceBepy npnMepHo #o 47° c. hi., OTKyaa noBopaHHBaeT Ha ceBepo- 
boctok, nepeceKaeT p. Bojiry okojio 48° c. hj. h bailee H#eT Ha boctok HeMHoro ceBepnee 
TiaHHOH uinpoTbi (HBaHOB, 1958, 1961; CacfjponoBa, 1975, 1980; Bohn et al., 2000a, 6). 

Ha paBHHHax yMepennbix nycTbiHb EBpa3HH (BKjnoHaiomHx npnxacnHH h TypaH) c 
ceBepa Ha K>r CMeHaioTca 3 LUHpoTHbie no,a30Hbi: ceBepHbix, cpe^HHx h ioxchbix nycTbiHb 
(ripo3opoBCKHH, MajieeB, 1947; JlaBpeHKo, 1965; PanxoBcxaa h jx p., 1990). Ha npnicac- 
nnHCKOH HH3MeHHOCTH, b ee 3ana,aHOH nacTH ot B 03 BbHiieHH 0 CTH EpreHH #o npaBoOepexcba 
p. Ypaji, BbmenaeTca mnbxo 1 LiinpoTiiaa no^oHa — ceBepubix nycTbiHb, a jx anee na 
boctok 2 — ceBepHbix h cpejiHHX nycTbiHb, rpaHHua Me>K#y KOTopbiMH npoxo^HT 
npHMepno no 47° c. lli. (KapTa..., 1995; PacTHTejibHOCTb..., 1995). 

PacTHTenbHbin noxpoB 3ana£HOH nacra nycTbinnoro npHxacnna Mano pa3Hoo6pa3eH, 
cocTaB ee cfxnopbi 6ej^Hee, neM b #pyrnx nacrax nycTbiHHOH 30Hbi. Tax, H. M. BaxTameBa 
(2000) b nycTbiHHbin c{)jiopoueHOTHn KajiMbixHH BKjnonaeT 157 bhaob. B. B. HepoHOB, 
H. H. OnnpoBa (1998) npHBOXurr cnncox cocy^HCTbix pacTeHHH H3 203 HaHMeHOBaHHH ,iyia 
4epH03eMejibcxoro ynacTxa 6nocc})epHoro 3anoBe#HHxa «4epH£ie 3eMjin» (comacHO 
aBTOpaM, B 3TO HHCJIO BKJHOHeHbl He TOJlbKO nyCTbIHHbie, HO H CTenHbie BHXlbl). B TO ace 

BpeMa — xuia CeBepo-SanaxiHoro YcTiopTa h3bcctho 426 bh^ob cocyancTbix pacTeHHH 
(CapbiOaeB, CapanoB, 1977), xma KapaxajinaxcxoH nacTH YcTiopTa — 406 (AjuiaHna30B, 
CapbiOaeB, 1983), xina MaHrbimjiaxa — 622 (Cacj)pOHOBa, 1996). 

Bh^oboh cocTaB coo6mecTB npHKacnna oneHb 6e#eH. Ha cynrmHHCTbix h cynecnaHbix 
noHBax b cocTaBe cooOmecTB ynacTByeT ao 5 — 10 bhjjob, Ha necxax hx xojiHnecTBO MoxceT 
yBejiHHHTbca xxo 20. llpeoOjia^aeT 2 3flacJ)HHecKHx BapnaHTa nycTbiHb — ncaMMOc})HTHbie 
Ha necxax h necnaHbix noHBax h reMnncaMMOc})HTHbie Ha cynecnaHbix noHBax. nennTO- 
cJ)HTHbie BapnaHTbi (cBa3aHHbie c cyniHHHCTbiMH nonBaMH) 3aHHMaiOT HeOojibUJHe nnoma- 
jx h. rHneprajioc})HTHbie nycTbiHH Ha cojiOHnaxax H3 MHoroneTHHx nojiyxycTapHHnxoBbix 
cojihhok ( Halocnemum strobilaceum, Obione verrucifera , Camphorosma monspeliaca , 
Atriplex cana w #p.) cocTaBjiaiOT xapaxTepHyio nepTy pacTHTenbHOCTH peraona, oco6eHHO 
Bjiojib 6epera KacnHncxoro Mopa (Ca(J)pOHOBa, 1980, 1998, 1999; Bohn et al., 2000a, 6). 

Ha npnxacnHHCKOH HH3MeHHOCTH ot p. KyMbi jx o npaBoro 6epera p. Ypaji rocno,acT- 
Byx)T nojibiHHbie nycTbinn. floMHHHpyiOT jiepxonojibiHHbie (Artemisia lerchiana) nycTbin- 
Hbie ueno3bi b pa3HOo6pa3Hbix ycjiOBHax — Ha cyrnnHHCTbix, cynecnanbix, necHaHbix 
noHBax pa3HOH cTeneHH 3acojienHa, na paBHHHHbix h yBanncTbix CBa3Hbix necKax. 
3aMeTHyio ponb b pacTHTenbHOM noxpoBe HrpaiOT necnaHonojibiHHbie (A. arenaria) 
coo6mecTBa na cjia6ocBa3Hbix necxax h HepnonojibiHHbie (A. pauciflora ), npHyponemibie 
x cojioHuaM h conoHueBaTbiM noHBaM. nojibiHHHxn H3 A. santonica ne 3aHHMax)T 
3HanHTejibHbix njioma^en, ho oObiHHbi juia jiyroBO-conoHueBaTbix nonB no OTpHuaTejibHbiM 
cJ)opMaM penbecj)a. 

npoBoxta 6oTaHHKo-reorpac})HHecKoe panoHnpoBaHHe MpaHO-TypaHcxon no^o6nacTH 
Caxapo-roOnncKon nycTbiHHOH oOjiacTH, E. M. JlaBpeHxo (1965) othochji jiaHHbiH perHOH 
x npnxacnHHCKOH h nacTHHHO x Apajio-BajixauicxoH nojmpoBHHunaM CeBepoTypaHCKon 
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XapaKTepHbie nepTbi pacTHTejibHoro noKpoBa nycTbiHHoro npHKacnna 
k 3anaay h BocTOKy ot p. Ypaji 


K 3ana^y ot p. Ypaji 

K BocTOKy ot p. Ypaji 

Bbweji5ieTca 1 LUHpoTHafi no^30Ha — ceBep- 
Hbix nycTbiHb. 

BbwejiaioTCH 2 umpoTHbie no,n30Hbi — ce¬ 
BepHbix h cpeaHwx nycTbiHb. 

Ha ceBepo-3ana£HOM 6epery KacnHHCKoro 
MopH K»KHaa rpaHHua ceBepHbix nycTbiHb npo- 
xojwt K»KHee 44° c. in. 

Ha ceBepo-BocTOHHOM 6epery KacnuHCKoro 
MopH rpaHHua Mexuy ceBepHbiMH h cpeaHHMH 
nycTbiHaMH npoxonHT no 47° c. hi. 

PaCTHTejTbHblH nOKpOB HeOAHOpOHeH, OH 
OHeHb neCTpblH, HO 3Ta HeOUHOpOUHOCTb COCTOHT 
B HaCTOM HepeAOBaHHH TeppHTOpHH C O^HOpOa- 
HbiM noKpoBOM. Rjw necKOB xapaKTepeH cepHH- 
HbiH noKpoB. KoMnjieKCbi He 3aHHMaiOT 6ojibiiiHx 
iuiomanen. 

npeo6jia,aaeT KOMruieKCHan CTpyicrypa pac- 
THTejibHoro noKpoBa. Jljm necKOB xapaKTepeH 
CepHHHblH nOKpOB. 

r ocnojicTByioT nojibiHHbie nycTbiHH. 

Hapany c nojibiHHbiMH nycTbiHriMM 6ojibiiiHe 
njioma^H 3aHHMaiOT MHorojieTHecojiHHKOBbie. 

Tocno^cTByioT JiepxonojibiHHbie (Artemisia 
lerchiana) nycTbiHH. 

Bojibiiiyio pojib b pacTHTejibHOM noKpoBe 
HrpaioT KaK JiepxonojibiHHbie (Artemisia lerchiana) 
ueH03bi, TaK h SmopryHOBbie (Anabasis salsa). 

TocnoacTByiOT ncaMMO(})HTHbie h reMuncaM- 
Mo4>HTHbie 3na(J)H4ecKHe BapHaHTbi nycTbiHb, b 
bhuobom cocTaBe KOTopbix npHHHMaiOT ynacTHe 
3Jiai£M (Stipa sareptana, S. lessingiana, Poa bulbosa). 

nejiHTO(})HTHbie, reMHncaMMO(j)HTHbie h rn- 
neprajio^HTHbie (Ha cojioHnaKax) 3,na(})H4ecKHe 
BapnaHTbi nycTbiHb HrpaioT npHMepHO ojHHHa- 
KOByio pojib. YnacTne 3JiaKOB 3Ha4HTejibH0 MeHb- 
uie. 

MHTJiHKOBo-jiepxonojibiHHbie nycTbiHH co- 
CTaBJiaiOT cneuHcJjHHecKyK) nepTy hmchho naH- 
HOH TeppHTOpHH. 

MHTJiHKOBo-jiepxonojibiHHbie nycTbiHH He 
3aHHMaiOT TaKHx 6o;ibiUHX rniomajieH. 

FIcaMMO(J)HJibHbiH 3JiaK Agropyron fragile 
BCTpenaeTca pe^KO. 

Agropyronfragile o4eHb xapaKTepeH jjj m ncaM- 
MO(J)HTHbIX nycTbiHb. 

B cocTaBe ncaMMo4)HTHbix nycTbiHHbix co- 
o6mecTB pa3Hoo6pa3He KycTapHHKOB h nojiyKyc- 
TapHHKOB HeBejiHKo (Calligonum aphyllum, Tama- 
rix ramosissima, T. laxa, Krasheninnikovia ceratoi- 
des). 

B cocTaBe ncaMMocj)HTHbix nycTbiHHbix coo6- 
mecTB pa3Hoo6pa3He KycTapHHKOB h nojiyKyc- 
TapHHKOB yBejiH4HBaeTCH (Calligonum spp., Atra- 
phaxis replicata, Salsola arbuscula, Krasheninnikovia 
ceratoides h ap.)- 

K 3anaiiy ot p. Bojiru MecTaMH b cocTaBe 
coo6mecTB ynacTByeT Artemisia taurica. 

Artemisia taurica OTcyTCTByeT. 

Artemisia semiarida oTcyTCTByeT. 

Coo6mecTBa Artemisia semiarida Haxojurrcfl 
Ha 3ana£Hoii rpaHHiie cBoero (J)HToueHOTH4ecKo- 
ro apeajia. 

Artemisia terrae-albae OTcyTCTByeT. 

Artemisia terrae-albae xapaicrepHa jum cpen- 
hhx nycTbiHb. 

riycTbiHHaH cjxnopa HacHHTbiBaeT okojio 

200 BH^OB. 

nycTbiHHaa (jxnopa pa3JiH4Hbix pernoHOB 
Hac4HTbiBaeT 6ojiee 200 bh/iob. 


npoBHHUHH. Corjiacuo nooneAHeMy panoHHpoBaHHK) nycTbiHb TypaHa, ocHOBaHHOMy Ha 
MejiKOMaciHTaSHOH KapTe pacTHTejibHocTH Ka3axcTaHa h CpejjHeH A3hh b npexienax 
nycTbiHHOH 3oh bi (KapTa..., 1995), IlpHKacnHHCKafl HH3MeHHOCTb BKjnoneHa b SanajjHO^ 
ceBepoTypaHCKyio nozuipoBHHUHK) (PanKOBCKaa, Cacj)poHOBa, 1994), TaK kslk xiaHHbie 
MHorojieTHHx 3Kcne / aHuHOHHbix HccjiexioBaHHH (c KOHua 1970-x tojxob ) noKa3ajiH, hto 
6oTaHHKO-reorpacj)HHecKHH py6e>K paHra nojjnpoBHHijHH npoxoflHT He no boctohhoh 
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npHKacnHHCKaa nycTbiHHaa noanpOBHHUHa ((JjparMeHT cxeMbi 6oTaHHKO-reorpac|3HHecKoro paHOHHpOBaHHa). 


rpaHHUbi: 7 — CTeriHOH u nycTbiHHOH o 6 jiacTeH; 2 — Meatfly ceBepHofi h cpeflHefi noiuoHaMH nycTbiHHoii o 6 ;iacTn; 3 — 
noanpoBHHUHii; 4 — Pocchh h PecnySjiHKH Ka 3 axcTaH. I — ripuKacnHHCKaa noanpoBHHuna, II — 3 anaaHoceBepoTypanc- 

Kaa noflnpoBHHu.ua. 


nacTH ripHKacriHH, a BOCTonnee Apajibcxoro Mop a. yTOHHeHHa 3anauHOH rpaHHUbi 

3anaAHOceBepoTypancKOH nounpoBHHUHH AOCTaTOHHbix MaTepnajiOB He GbiJio. riojieBbie 
paGoTbi Ha ripHKacnHHCKOH HH3MeHHOCTH b TeneHne nocJiejuiHX 5 jieT 3acTaBHJiH 3auy- 
MaTbca o npaBHJibnocTH noAoGnoro pemeHH a h BepHyTbca, comacuo E. M. JIaBpeHKO 
(1965), K BbmeJieHHK) CaMOCTOflTejlbHOH ripHKacnHHCKOH nOAnpOBHHUHH. 

HanOMHIO KpHTepHH, KOTOpbie HCnOJIb3yiOTC5I AJI5I BbmeJieHHfl TaKHX eAHHHU GoTaHH- 
xo-reorpacjjHHecKoro panounpoBaHHA, xax «npoBHHUH5i» h «noAnpoBHHUH5i» (JIaBpeHKO, 
1947, 1968; KapaMbiuieBa, PaHKOBcxaji, 1973; AjiexcaHupoBa, lOpKOBCKaa, 1989; Orype- 
e B a, 1991). 

ripoBHHUHH onpeziejiHeTCH bhaobbim cociaBOM ueH03oo6pa30BaTejieH xax nAaxopHbix, 
Tax h Henjiaxopiibix cooGmecxB, onpeAeAemion cTpyxTypon 3onajibHocTH, HajiHHHeM 
GoAee hjih MeHee 3iiaHHTejibiioro HHCJia shacmhhhbix AOMHHHpyioLunx bhaob (t. e. 
HaJIHHHeM 3HAeMHMHbIX (jjOpMaUHH). 

npoBHHUHH xiejiHTCH na noAnpoBHHUHH, xorAa b ee npeziejiax HaGjHOAaiOTCH cjieziyio- 
m,He pa3JiHHHH: 1) no cTpyxType 3onajibHOCTH — xoAHnecTBy h cocTaBy noA3onajibHbix 
xaTeropHH (naGopy noA3onajibHbix nojioc), hx KOiic|)HrypauHH, npoT5DxeHHOCTH; 2) no 
rocnoACTByiomHM b npOBHHUHH cjjopMauHAM na ypoBiie rpynn accouHaunn; 3) no iiaGopy 
h cooTHomeHHio SAacjjHHecxnx BapnaiiTOB pacTHTejibHbix cooGmecTB b cbh3h c najiHuneM 
HJIH OTCyTCTBHeM TeX HJIH HHbIX CyGdpaTOB; 4) no HaJlHHHK) HeKOTOpbIX CIieUHC^HHeCKHX 
pernoHajibHbix pacTHTejibHbix cooGmecTB; 5) no cocTaBy AncjjcjjepeHUHajibHbix bhaob, t. e. 
bhaob oripeAejieiiHOH reorpacjjHHecxoH opneHTaunn. 

npH BbijiejienHH h npOBHHUHH, h noAnpoBHiiunn Gojibiuoe 3HaneHHe HMeiOT najieore- 
orpa(j)HHecKHe cjjaxTopbi h coBpeMemibie nepTbi KJiHMaTa h oporpacjjHH. 

Pa3JiHHHH b xapaxTepe pacTHTejibiioro noKpoBa ripHKacnHHCKOH HH3MennocTH k 
3anauy h BOCTOxy ot p. Ypaji (no cTpyxType 30HajibH0CTH, naGopy SAacjjHnecKHx BapnaH- 
tob, hx cooTHomeHHio h t. a.) cooTBeTCTByioT nepenHCAemibiM Bbiine xpHTepn^M pa3Ae- 
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JieHHH npoBHHUHH na nozinpOBHHUHH (cm. TaGjiHuy). B npeacTaBJieHHyK) TaOnnuy bkjho- 
neHbi He TOJibKo pa3JiHHHH no E. M. JIaBpeHKo, ho h nonyaeHHbie b pe 3 yjibTaTe aHajiH 3 a 
CoGcTBeHHbIX HCCJiejlOBaHHH H JIHTepaTypHbIX HCTOHHHKOB. 

nepeHHCJieiiHbie pa3jiHana noaTBepacaaroT HeoGxoaHMocTb BOccTanoBaeHna ripnKac- 
nHHCKofi noanpoBHHUHH b cxeMax 6oTaHHKo-reorpacf)HHecKoro panounpoBaHna. OaHaKo 
51 noaaraio, hto BOCTOHHaa rpaHHua aaHHon noanpoBHHUHH npoxoaHT He no p. 3M6e, xax 
npOBoana ee E. M. JIaBpeHKo (1965), a 3anaaHee — no npaBo6epe>KbK) p. Ypaji, KOTopoe 
npeadaBaaeT coGoh ee apeBHioio aeJibTy (2KyKOB, 1945) (cm. pncyHOK). 

BjiaroAapHOCTH 

PaGoTa BbinojiHeHa npn c^HHaHcoBon noaaep>KKe PoccnncKoro cj30Haa cfjyHaaMeHTaab- 
Hbix nccjieziOBaHHH (npoeKT N» 01-04-49492). 
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SUMMARY 

Vegetation of the Caspian Lowland within the desert sone is characterised by important 
distinctions which include structure of zonality, horizontal structure of vegetation, composition of 
differential species, compositon and distribution of edaphic variants of plant communities. These 
distinctions correspond to criteria for division a province into subprovinces and allow to distinguish 
the Caspian subprovince. Its eastern boundary is the right shore of the river Ural. 
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I~IoKa3aHhi ocobeHHOcTH B03pacTHbix coctohhhh MOJioabix pacTeHHH Pinus sibirica na BbipyOxe: Mop(Jx)/io- 
rHHecKaH h npocTpaHCTBeHHaa CTpyKTypbi, KOJiHHecTBeHHbie noxasaienH pocia h pa3BHTHH. YTOHHeHbi rpaHHUbi 
h anwTenbHocTb cTaann h cj)a3 nocT3M6pHOHajibHoro pa3BHTHH. IIpea'biOBeHHjibHaJi CTaunn BK/iionaeT $a3bi: 
npopacTaHHe ce\ieHH, npopocTOK, Bcxoa; lOBeHmibHaa: ceaHeu oaHO/ieTHHH, MHorojieTHHH, ceaHeu c Heperyjiap- 
hmm o6pa30BaHHeM 6oKOBbix noberoB. 

KjnoneBbie cjiOBa: pocT h pa3BHTHe, MOpcJ)oreHe3, npereHepaTHBHbiH nepnoa, Pinus sibirica. 

Bo3pacTHbie H3MeHeHH5i MonoAbix pacTeHHH Pinus sibirica Du Tour no npnpocTy b 
BbicoTy h no AnaMeTpy CTBOJiHKa, CBjnaHHbie c (J)opMHpOBaHneM KopHeson chctcmm, 
Mop(|)oreHe30M HaA3eMHOH uacra, TpeGoBaHHHMH k cpeAe h ahhumukoh hx BbiacHBanHB, 
paccMOTpeHbi b pHAe pa6oT (KpacnjibHHKOB, 1956; HsaHOBa, 1958; HexpacoBa, 1964; 
UlnpcKan, 1964, 1975; CyAanKOBa h Ap., 1967; KnpcaHOB, 1970; TBeneneB, 1970; 
Xlpo3AOB, 1972, 1975; TajiaHues h Ap., 1978; HuKonaesa, 1995, 1999; CasnyK, HHKonaeBa, 
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1995; h ap.). OjtfiaKO nanajibHbie 3Tanbi OHToreHe3a, c tohkh 3 peHH5i nonyjiflunoHHo-OH- 
ToreHeTHHecKoro no^xo^a npaKTnnecKH He HCCjieaoBaHbi. 

ripH HSyneHHH BOSpaCTHbIX COCTOBHHH P. sibiflCa 3a OCHOBy HaMH B35ITa nepHO^H3auH5i 
OHTorene3a, npejmoxeHHaii T. A. Pa6oTHOBbiM (1950), flonojmeHHaa A. A. YpaHOBbiM 
(1975) h ero ynennicaMH (CMHpHOBa h jjp., 1976; h jx p.) ajih TpaBAHHCTbix pacTeHHH h 
MOflH(j)HUHpOBaHHafl npHMCHHTeJlbHO K JIHCTBCHHblM nOpOJjaM (HnCTflKOBa h jjp., 1989; H 
ap.) h k ejiH UIpeHKa (KoxeBHHKOBa, 1982). KpoMe Toro, yHHTbiBajiHCb h jipyrne 
nepnojumunn OHTorene3a xbohhmx jjepeBbeB (HyxHMOBCKaa, 1971; KHpcaHOB, 1976; 
CaHHHKOB, 1976; BepeTeHHHKOB, 1992; h jip.), b KOTOpbix 3Tanbi pa3BHTHB jjepeBa 

COHOCTaBJIBIOTCa C B03paCTHbIM paSBHTHeM flpeBOCTOeB, OCHOBHbIMH (]3H3HOJIOrHHeCKHMH 
npoueccaMH h ycjiOBHBMH BHeumen cpeflbi. flepnojiHsauHa 3TanoB pa3BHTHB jiepeBbeB b 
nperenepaTHBHOM nepnojje, b tom nncjie jyia cochm h ejin, npnBejieHa b pa6oTe 
T. n. BenocTOKOBa (1981). Mbi npHHBJin nojjpasflejieHHe OHToreHe3a Kejjpa Ha nepnojjbi, 
cra^HH (hjih B03pacTHbie coctobhhb) h $a3bi. B jjaHHon CTaTbe paccMaTpHBaioTCB npejrbioBe- 
HHjibiiaii, lOBenHjibna^ h Hanajio HMMaTypHOH CTajjnn npereHepaTHBHoro nepnojja. 

llpeA'biOBeHHjibHaB cTajjHB (en cooTBeTCTByioT npe^T>K)BeHHJibHbiH nepnojj (EejiocTo- 
kob, 1981), npopocTOK hjih bcxoa (HwcTBKOBa h jjp., 1989), nepsaa HHC^aHTHjibHan $a3a 
hjih xcH3Hb b c|)opMe npopocTKa (KnpcaHOB, 1976), repMHHajibHaa cTajjna (CaHHHKOB, 
1976) hjih 3Tan (BepeTeHHHKOB, 1992)) — CTajjHa npopacTaHna ceMBH, KOTopan, no 
B. B. IloJieBOMy, T. C. CajiaMaTOBOH (1991), BKjnonaeT 4 $)a3bi: 1) HaGyxaHne; 2) npoxjie- 
BbiBanne; 3) reTepoTpo^Hbin pocT b TeMHOTe (b noHBe); 4) nepexojj k aBTOTpo^HOMy 
cnoco6y nHTaiiHB (bcxojj). C noBBJieHHB KOHHHKa 3apojjbiuieBoro kophh nepe3 pa3opBaH- 
Hbie ceMeHHbie noKpoBbi HannHaeTca $a3a npoKjieBbiBaHHH ceMeHH. YajiHHeHne Kopeiuxa 
Jio 1—2 mm onpejiejifleT nanajio $a3bi reTepoTpocjsHoro pocTa npopocTKa. C ocBoGoxcjje- 
hhh ceMBAOJien ot ceMeHHOH oGojiohkh h hx pa3BepTbiBaHHB HannHaeTca (J)a3a Bcxojja 
(CaHHHKOB, 1976; BepeTeHHHKOB, 1986; IlojieBOH, CajiaMaTOBa, 1991). Oc^opmhbihhhcb 
THHOKOTHJI bHblH BCXOJJ HMeeT HiaBHblH KOpeHb, CHJIbHO pa3BHTbIH THnOKOTHJIb, CeMflJJOJIH 
h noneHKy (BejiocTOKOB, 1981). M3-3a GwcTporo pa3BHTHB h pe3KHx KOJieGaHHH hhcjich- 
hocth (YpaHOB, 1975 ) % hh ojjHa H3 nepHOjjH3aijHH He paccMaTpnBaeT 3Ty CTajwio nojjpoGHO. 
Ojuih BbwejraioT 3jiecb npopacTaHHe ceMeHH h (JjopMnpoBaHne npopocTKa (CaHHHKOB, 
1976; BepeTeHHHKOB, 1992), jjpyrne — npopocTKH h bcxoam (HyxnMOBCKaa, 1971; 
YpanoB, 1975; BejiocTOKOB, 1981). 

lOseHHJibHaH CTajjHB (eft cooTBeTCTByioT lOBeHHjibHbift nepnoji (BejiocTOKOB, 1981), 
hjih 3Tan (BepeTeHHHKOB, 1992), hjih B03pacTHoe coctoahhc (Hhcthkobb h jjp., 1989), 
hjih cf)a3a (HyxHMOBCKaa, 1971), nepsaa nojiOBHHa K)BeHHjibHoft CTajjnn, hjih yKopeHeHne 
h npnxHBaHHe Bcxojja 1 —2-jieTHero B03pacTa (CaHHHKOB, 1976), 2-a HH(J)aHTHjibHaB (J)a3a 
(KnpcaHOB, 1976)) HanHHaeTca c MOMeHTa nepexojja pacTeHna k caMOCTOHTejibHOMy 
nHTaHHio, pocTa BepxymenHoft noHKH h (JjopMnpoBaHHB rjiaBHoro noGera, h oGmhho 
3aKaHHHBaeTCB HHHunauneft BeTBJieHna ero rjiaBHOft och. OHa xapaKTepn3yeTC5i c})opMH- 
pOBaHHeM MHKOpHSbl H nepBbIX HaCTOHLUHX JIHCTbeB; paCTeHHB, KaK npaBHJIO, OJJHOOCHbl 
h HMeioT Majiyio miomaab jihctoboh noBepxHOCTH (HBaHOBa, 1958; YpaHOB, 1975; 
BejiocTOKOB, 1981; riojieBoft, CajiaMaTOBa, 1991; BepeTeHHHKOB, 1992). 3Ta CTajiHB y 
Ke^pa h cochm BbijjejiBeTCB ot MOMeHTa noBBJieHHB Gokobmx KopHen 1-ro nopn^Ka, 

SnHKOTHJIH H nepBHHHOH lOBeHHjibHOH XBOH AO o6pa30BaHHB nepBbIX MyTOBOK GOKOBbIX 
noGeroB (KnpcaHOB, 1976; CaHHHKOB, 1976), y nnxTbi — ot OTMnpaHHB ceMBjiojieH ao 
o6pa30BaHHB nepBoro MexcMyTOBOHHoro noGera (HyxnMOBCKaa, 1971). T. n. Bcjioctokob 
(1981) y apesecHbix pacTeHHH BbwejiBeT 2 rpynnbi: ootojicthhh h mhotojicthkh ceaHUbi. 
OjiHOjieTHHH ceBHeu xapaKTepn3yeTCB BeTBjieHneM maBHoro kophb, poctom BepxyuieHHon 
noHKH h (J)opMHpoBaHHeM maBHoro noGera; MHorojieTHnn — KopHeBon chctcmoh c jinjiepHOH 
ocbio h 6e3 Hee h maBHon ocbio, o6pa30BaHHon HecKOJibKHMH rojiHHHbiMH noGeraMH. 

HMMaTypHaa CTajina (en cooTBeTCTByioT HMMaTypHbie B03pacTHoe cocto^hhc (Mhct3 - 
KOBa h jjp., 1989), hjih 3Tan (BepeTeHHHKOB, 1992), hjih nepnoj* (BejiocTOKOB, 1981), 1-a 
nojiOBHHa 3 toh c})a3bi (HyxHMOBCKaa, 1971), 2-h nojiOBHHa lOBeHHjibHOH cTajuw, hjih 
H anajio nporpeccnpyiomero pocTa b BbicoTy ce^Hua 3 —5-jieTHero B03pacTa (CaHHHKOB, 
1976), 3-h HHcfjaHTHjibHafl n 1 -b lOBeHHjibHaB 43a3bi (KnpcaHOB, 1976)) xapaKTepn3yeTCB 
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(|)OpMHpOBaHHeM KpOHbl H pOCTOM B BbICOTy (BepeTCHHHKOB, 1992). BHOJIOrHHeCKH 3TO 
cocTOHHHe — BpeMa OTHOCHTejibHO GbiCTporo ycuneHHfl cJ)OTOCHHTeTHHecKoro annapaTa 
b pe3yjibTaTe SKcnoHenuHajibHoro HapacTaHH5i HHCJia ocen h jiHCTbeB (YpaHOB, 1975). 
OGbiMHO 3a Hanajio HMMaTypnon CTajiHH y apeBecHbix nopo# 6epyT Hanajio BeTBjieHHH 
maBHOH och, t. e. nepexoji k mhofoochocth (YpaHOB, 1975; Ecjioctokob, 1981; 3ayrojib- 
HOBa h jap., 1989). 3ia CTaziHH y jiHCTBenHbix nop or noapasaejisieTcsi Ha 2 nojarpynnbi no 
CTeneHH BeTBjieHna (HncT5iKOBa n ap., 1998), y nnxTbi — Ha 2 3Tana no peryjiapHocTH 
o6pa30BaHHH MexcMyTOBOHHbix no6eroB: ne OKero^Hoe n He MeHee 5 JieT no^pa^ (Hyxn- 
MOBCKan, 1971), y xejapa — na 2 cf)a3bi: 3-51 HH(f)aHmnbHa5! hjih ot Hanajia BeTBJieHHH ,ao 

CMbIKaHHH C COCejaHHMH 0C0651MH, H 1-51 lOBeHHJlbHaH, HJIH >KH3Hb B COCTaBe COMKHyTOH 

namn, hjih nojipocTa (KnpcaHOB, 1976). 

TaKHM o6pa30M, cymecTByiomne nepH0jaH3auHH oHToreHe3a apeBecHbix pacTeHHH 
Moryr cyujecTBeHHo pa3JiHHaTbC5i no KOJinnecTBy h o6T>eMy BbmejieHHbix e^HHHu, hx 
na3BaiiHHM h npH3HaKaM, no KOTopbiM oco6b othoc51t k TOMy hjih HHOMy- 3Tany 
HHjaHBHjiyajibHoro pa3BHTHH. 3to eme pa3 nojaTBep^aeT Mbicjib A. A. YpanoBa (1975) o 
TOM, HTO janarHOCTHHeCKHe npH3HaKH, Ha OCHOBe KOTOpbIX BbIAejl51IOTC5I B03paCTHbie 
C0CT051HH51, 51BJ151IOTC51 OpHeilTHpOBOHHblMH, H npH HCCJieflOBaHHH )KH3HeHHOrO UHKJia 
HOBoro BHfla ohh aoJi>KHbi npopaGaTbiBaTbcsi 3aH0B0. B cbh3h c 3thm 3a,aaHeH jiaHHOH 
pa6oTbi 6buio Ha OCHOBe co6cTBeiiHbix nccjiejiOBaHHH h o6o6iueHH5i jimepaTypubix aaHHbix 
BbiflejiHTb h onncaTb HanajibHbie 3Tanbi OHToreHe3a Kejjpa cnGnpcKoro. 


MaTepnaji h MeTOjxHKa 

C6op h o6pa6oTKa MaTepnajia npoBOjaHJincb c yneTOM peKOMeHflauHH H. T. Cepe6pa- 
KOBa (1964), f. n. BejiocTOKOBa (1981) h A. A. Hhct51koboh c coaBT. (1989). MaTepnaji 
no B03pacTH0My pa3BHTHio MOJiojabix oco6en Kejapa 6bui co6paH b 1994 h 1998 rr. Ha 
BbipyGxe xejipoBHHKa HepiiHHHo-3ejieHOMoiiiHoro, pacnojioxcenHOH b ioxchoh nacTH nojx- 
30Hbi cpejuieH Tanrn (BepxHeKeTCKHH p-H Tomckoh o6ji., GacceHH p. KeTH). flpeBOCTOH 
6biJi BbipyGjieH 15 JieT imaji, na ero MecTe cc^opMnpoBajica 6epe30Bo-ocHHOBbin Mojioja- 
hhk. YIojx ero nojioroM h anon bchh bin noKpoB h nojipocT npaKTHnecKH nojmocTbio 
OTcyTCTByioT. Ha ynacTKax BbipyGKH 6e3 Bepxnero jihctbchhoto 5ipyca (oGcjiejaoBana 
anomaab 120 m 2 ) nojipocT npejicTaBjieH KejipoM b kojihhcctbc okojio 200 3K3./100 m 2 * a 
moxoboh noKpoB xopouio pa3BHT. nocjiejtfiHH npeflCTaBjieH Pleurozium schreberi , Polyt¬ 
richum commune , Sphagnum sp. h nexoTopbiMH apyrHMH BH^aMH. 

Y 300 oOcjiejioBaHHbix pacTeHHH b B03pacTe 1—15 JieT onpejjej^JiHCb cjiejiyiomHe 
noKa3aTejm: BbicoTa Ha jx moxoboh noayiiiKOH hjih n ojicthjikoh, juinna HacToamero ctcGjih 
h rnnoKOTHJiH, Bee, janaMeTp cTBOJiHKa y ceM5mojibnoro KOJibua, kojihhcctbo h jxj iHHa 
ceMHflOJien, 6paxn6jiacTOB h ayKcnGjiacTOB. Kojihhcctbo onaBuinx opraHOB Ha toxjhhhom 
no6ere BoccTaHaBjiHBajiH no pyOuaM ot hhx na xope. Bo3pacT onpe^ejiajica no KOJinnecTBy 
npnpocTOB cTBOJiHKa b BbicoTy (no pyOuaM ot noneHHbix neuiyn), b cjiynae 3anjibiBaHH5i 

pyGuOB B HH>KHeH HaCTH CTBOJiHKa HJIH pa3pymeHH51 KOpKH- nOjaCHeTOM rOAHHHbIX CJlOeB 

na cpe3ax thhokothjih noa GHHOKyrmpiibiM cTepeoMHKpocKonoM MBC-10. Y 40 Moaejien 
H3Mep5iJiHCb jinaMeTp cepaueBHHbi h nepBoro KOJibua KcnjieMbi CTBOJiHKa (Bcero cjiejiaHo 
okojio 240 TaKHX cpe30B), a y 60 MOflejien — npnpocTbi no pajjnycy b ocHOBaHHH 
CTBOJiHKa (na 0.5 cm Bbirne hjih Hnxce ceM5ijiojibHoro KOJibua) c TonnocTbio ao 0.01 mm. 
3aTeM nojiCHHTbiBajiHCb njiomajjH ceHeiiH5i h oGtcm nepBoro KOJibua KCHJieMbi TepMHHajib- 
Horo noGera h npnpocT no njiomaflH nonepeHiioro ceneHHH CTBOJiHKa. 


Pe3yjibTaTbi h hx oScyacaeHHe 

IIpe.a'bioBeHHJibHaH CTa^HH naHHiiaeTca c npopacTaiiH5i ceMenn h 3aBepmaeTCH 
(J)opMHpOBaiiHeM Bcxojja. nocjiejiOBaTejibHOCTb pa3BHTH5i Kejipa b nepBbin BereTaunoHHbiH 
ce30H onncaHa M. n. UlnpcKOH (1964, 1975), no jiamibiM KOTopon HaMH npoBejieHo 
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pa3flejieHHe Ha CTaann h (J)a3bi. 3Ta ct2lrm y xeapa BXjuonaeT 3 cj)a3bi pa3BHTH5i: 
npopacTaHHe ceMeHH, npopocTOK h bcxoa. npopacTaHHio ceMHH npeaiuecTByeT hx 
HaSyxaHHe. B $a3ax npopacTaHHH c e m h h h npopocTKa (pocT b tcmhotc) 
Ha6jno,uaeTCB pocT nepBHHHoro xopeuixa, xoTopbiii yrjiy&nfleTCH b noHBy. OTMeneH 
HHTeHCHBHblH pOCT XOpHfl H THnOKOTHJlB no# MXOM HJIH nO^CTHJlKOH y 3aXpenHBLUHXC5I 
pacTeHHH, a 3aTeM neperaSaHHe rnnoxoTHJifl, corHyTbie nacra KOToporo npnxHMaiOTCfl 
flpyr k apyry h aaxce 3axpyHHBaioTCfl jynn npeoaojieHHH conpoTHBjieHHH ho^cthjikh. B cj)a3e 
Bcxoaa npoHcxo^HT pacKpyHHBaHHe nmoxoTHUfl, ero noHBJieHHe H3-no,a Mxa b BH^e 
neTejibxn; ocBoGoxaeHHe ceMHAOJieH ot ceMeHHOH xoxypbi; BbinpflMJieHHe rnnoxorarifl; 
npoaoiDxeHHe pocTa maBHoro xopHH h Hanano pocTa SoxoBbix xopHen. npoaojDKHTejib- 
HOCTb ctbuhh — oxojio 3 — 4 Hea (c KOHua Man ao KOHua hiohh) (Illnpcxan, 1964). 

K)BeHHJlbHaH CTaAHH HaHHHaeTCfl C pOCTa BTOpHHHOTO CTeSjIH H nOHBJieHHH JOBeHHJTb- 
HOH XBOH Ha HeM. IlepBOHaHaJlbHO MbI BbWeHHJIH 3flecb 2 $a3bi: O^HOJieTHHH H MHOTOJieT- 
hhh ce^HUbi. nocjie,aoBaTejibHOCTb pa3BHTHH xeapa b c|)a3e oflHOJieTHero ceanua 
cjiejjyiomafl (no lUnpcxon, 1964, 1975): a) oxoHHaHHe pocTa ceMnaojieH (oapeBecHeHHe); 
pocT lOBeHHjibHOH (nepBHHHOH, — no M. EL UlnpcKOH) xboh; o6pa30BaHne 3anaTxa 
noHKn; 3aMe^jieHHe pocTa maBHoro xopHH; HHTeHCHBHblH pocT xopHen 2-ro nopnaxa; 
Hanajio pocTa xopHen 3-ro nopaaxa; $opMHpoBaHHe npn^aTOHHbix xopHen Ha rnnoxoTHjie 
y rneHKH xopHH; 6) oxoHnaHne pa3BHTHH K)BeHHjibHOH xboh; ^opMHpoBaHHe BepxyuieHHOH 
nonxn; o,apeBecHeHHe rnnoxoTHJiH; 3aMezuieHHe pocTa Soxobmx xopHen; npoaojDKeHne 
pocTa npnflaTOHHbix xopHen; b) oxoHnaHne (J)opMHpoBaHHH nonex (hx HaSyxaHne, oxpyr- 
jieHne); bo3moxcho yannHeHne 6e3 o6pa30BaHHH BepxyuieHHOH noHKH. 

Ha o6cjre,uoBaHHbix BbipyGxax a6cojnoTHoe GojibiiinHCTBO MOJioabix ocoGen xeapa 
noHBJineTCH Ha ynacTxax c xoporno pa3BHTbiM moxobmm noxpoBOM. MHTeHCHBHOCTb 
B03paCTHbIX H3MeHeHHH 3aBHCHT OT CHHy3HH, B KOTOpOH OH pa3BHBaeTCH, OAHHOHHOTO HJIH 
rpynnoBoro pa3MemeHHH, HajiHHHH npennTCTBHH ju ih pocTa (neHb, BanexHHa). B KOHue 
1-ro BereTauHOHHoro ce30Ha ($a3a oaHOJieTHero ceHHua) xeap HMeeT chjibho pa3BHTbin 
rHnoKOTHjib juihhoh 5—15 cm; 9 — 13 ceMfluojien; CTeGejib c lOBeHHJibHOH xsoen, pacno- 
jioxceHHOH cnnpajibHo' nonenxy h xopHesyio cncieMy, cocTonmyio H3 maBHoro h 6oxoBbix 
xopHen. BbicoTa xeapa Haa moxoboh noayiuxon cocTaBjineT 1.0 — 5.3 cm, aJiHHa ctcGjih 
BMecTe c noHKOH — 3—12 mm, Bee — 28—67 Mr (Ta6n. 1, pnc. 1, A). Ilo aaHHbiM 
H. E. CyuaHKOBOH c coaBT. (1967), miHHa maBHoro xopHB aoxoaHT jxo 27 cm. Taioxe 
ycTaHOBJieHO (CyuanKOBa h up., 1967; TBeneHeB, 1970; HlnpcKaa, 1975), hto xpoMe 
maBHoro h Sokobux xopHen, xeap b 3to BpeMH HMeeT yxce h npnaaTOHHbie xopHH Ha 
ranoKOTHne Haa meiiKOH xopH^. 

Ilpexcae neM nepenTH k onncaHHio cneayiouien (J)a3bi, paccMOTpHM HexoTopbie 
oco6eHHOCTH pa3BHTHB Keapa. C B03pacT0M aepesueB yBejiHHHBaeTCB He TOJibKO hx Bee, 
anaMeTp h BbicoTa CTBOJiHKa, kohhhcctbo 6paxn6^acTOB h &nHHa xboh h t. n., ho 
H3MeH5ieTC5i h npocTpaHCTBeHHoe pa3MeuieHHe nacTen pacTeHHH OTHOCHTejibHO noBepx- 
hocth Mxa (Ta6n. 1). Tax, b 1-h roa xch3hh npn He3HaHHTejibHOH /uiHHe ct e6na (Syaymnn 
ctbojihx) BbicoTa xeapa Haa noBepxHOCTbio Mxa b 1—12 (b cpe^HeM b 4.3) pa3a npeBbimaeT 
AJiHHy HacTO^uiero ctc6hh (pnc. 2) 3a cneT Toro, hto rnnoxoTHUb (hjih nepBHHHbin 
CTeSenb) BbiHocHT ceM^aojiH Bbirne noBepxHOCTH moxoboh noayiuxH. Ilo Mepe HapacTaHHB 
mxob h nocTeneHHoro nojieraHHfl b hhx rnnoxoTHJia h CTBOJiHxa OTHOCHTejibHaB BbicoTa 
pacTeHHH Haa mxom x 3 roaaM pe3xo cHHxaeTca, a nocjie 4 neT cTa6njiH3HpyeT cb Ha 
ypoBHe 70% (pa3Max Bapnaunn 10—123). He3HaHHTenbHoe noneraHne rnnoxoTHJia 
Ha6jTioaaeTca yxce x xoHuy 1-ro BereTauHOHHoro ce30Ha, xoraa npHMepHO y 20 % pacTeHHH 
b ero 6a3ajibHon nacTH o6pa3yiOTca H3rn6bi. K 3 roaaM 6onee neM y nojiOBHHbi, a x 4 roaaM 
npaxTHHecxH y Bcex pacTeHHH rHnoxoTHJib noHHOCTbio norpyxeen b MOxoByio noaymxy, 
a b 5 neT 6onee neM y 90 % pacTeHHH — hhxchb^ nacTb CTBOJiHxa (ao 12 cm). B 
najibHenmeM noneraHue CTBOJiHxa euie 6ojiee yBejiHHHBaeTCH, h y HexoTopbix 10 — 15-jieT- 
hhx ocoGen anHHa 3Toro ynacTxa MO>xeT aoxo^HTb jxo 20—24 cm, hto cocTaBUfleT 
30—70 % ot o6men ero juihhm. OopMHpoBaHHe npnaaTOHHbix xopHen H^eT napajuiejibHO 
nojieraHHK) h norpyxeHHio b mox CTBOJiHxa. B ootohcthcm B03pacTe xopHH hmciotch 
Tojibxo b panoHe rnenxH xopHH, x 5 roaaM — b hhxchch nacTH thhoxothith (Ha 0.5—5 cm 


3 BoTaHHMecKHH xypHan, N'j 3, 2002 r. 
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TABJ1HUA 1 

BHOMeTpwMecKafl xapaKTepncTHKa Keapa cnGnpcKoro Ha BbipyGKe 


IlapaMeTpbi 

IloKa3a- 

TejiH 

Bo3pacT, JieT 

1 

3 

5 

12-15 

BbicoTa Ha,a noBepx- 

x±m 

3.0 + 0.21 

5.5 ±0.30 

8.1 ±0.30 

52.9 ±5.84 

HOCTbK) MXa, CM 

Cv . 

43.3 

32.7 

38.3 

46.8 


lim 

1.0—5.3 

1.6-10.7 

2.2-14.4 

14.5-101.5 

fljIHHa CTBOJiHKa, CM 

x±m 

0.8 ± 0.03 1 

6.0 ±0.25 

11.8 ±0.34 

61.8 ±5.02 


Cv 

25.0 

27.0 

27.3 

39.7 


lim 

0.3—1.2 

2.6—8.8 

4.0-20.4 

20.5-114.5 

TlHaMeTp CTBOJiHKa 

x ± m 

— 

1.6 ± 0.10 

2.2 ± 0.10 

10.4 + 0.72 

B OCHOBaHHH, MM 

C v 

— 

31.3 

22.7 

32.2 


lim 

- 

0.8—2.6 

0.9—3.3 

5.0-15.5 

Bee, 2 mt 

x±m 

36.7 ± 1.21 

61.2 ±3.25 

116.3 ±5.04 

— 


Cv 

18.3 

26.5 

36.0 

— 


lim 

28-67 

35-92 

45-255 

- 

KojiHHecTBo 6paxH- 

x±m 

11.2 ±0.24 

7.8 ±0.20 

9.9 ±0.40 

28.8 ±3.18 

6jiacTOB (hjih ce- 

C v 

11.9 

28.5 

39.1 

59.6 

•Hmojieii), HIT 

lim 

9-13 

3-15 

2-26 

8-67 

fljIHHa XBOH (HJIH 

x±m 

3.4 ± 0.06 

3.8 ±0.09 

5.5 ±0.16 

8.4 ±0.37 

CeMHJIOJieH), CM 

Cv 

12.1 

23.3 

26.1 

24.2 


lim 

2.5—4.5 

1.7-6.1 

1.8—9.1 

5.0-11.2 

FIojioxeHHe CK ot- 

x±m 

2.3 ±0.22 

-0.5 ±0.30 

-3.7 ±0.30 

-10.5 ± 1.44 

HOCHTejIbHO no- 

Cv 

56.5 

378.4 

76.0 

58.1 

BepXHOCTH MXa, CM 

lim 

0.0 + 4.4 

-4.4 + 4.2 

-12.1+4.8 

-20.5+ 1.0 

riojioxceHHe KopHen 

x±m 

-8.3 ±0.26 

-6.2 ±0.21 

-6.8 ±0.17 

+2.5 ±0.86 

Ha CTBOJIHKe OTHO- 

Cv 

22.9 

21.6 

22.7 

166.2 

CHTeJIbHO CK, CM 

lim 

-15.1-4.9 

—8.6—3.2 

-10.2-3.5 

-3.8+U.0 


npHMenaHHe. CK — ceM^aojibHoe Kojibuo; 1 — juiHHa cTe6jia 1-ro roaa BMecTe c iiohkoh; 2 — Bee 
pacTeHMa b B03ayniH0-cyx0M coctobhhm. x ± m — cpeaHee 3HaMeHHe npH3HaKa h ero oninGKa; C v — K03(}Kj)MUMeHT 
BapnauMM, %; lim — pa3Max. 


Bblllie UieHKH KOpHH no epaBHeHHIO C OAHOJieTHHMH). y GoJIbUIHHCTBa paCTeHHH CTapme 
6 JieT npmiaTOHHbie kophh y>Ke cc^opMnpoBaHbi b panoHe ceMaaojibHoro KOJibua n Bbiuie, 
k 10—15 roaaM ohh 3aHHMaK)T hh>khiok) nacTb CTBOJiHKa (ao 11 cm). HacTO ohh 
o6pa3yiOTC5i b MecTax H3rn6oB CTBOJiHKa h rnnoKomna. HanGonee KpynHbie oco6h b 7—8 
JieT HMeiOT flByxT>5ipycHyK) KopneByio cncTeMy, b KOTopon npnflaTOHHbie KopHH b panoHe 
ceMH^ojibHoro KOJibua pa3BHTbi jiynine HH>xejie>KamHx. Mox^y hhmh oGmhho ocTaeTca 
ynacTOK rnnoKOTHJi^ ajihhoh 3.5—9.5 cm, cboGo^hbih ot KopHen. CnmaeTCH (Kpacnjib- 
hhkob, 1956; IIInpCKaa, 1975), hto npnflaTOHHbie kophh b ocHOBaHnn CTBOJiHKa, t. e. b 
panoHe ceMsmojibHoro KOJibua, CTaHOBATca ochoboh KopHeBon chctcmw B3pocjioro xeapa. 

Oa3a MHoroneTHero ceaHua. BecHon cjieziyiomero roixa. TporaeTca b pocT 
BepxymeHHaji noHxa, H3 KOTopon pa3BHBaeTcn TepMHHajibHbin ayKcnOjiacT, HMeiomnn 
Ha6op MeTaMepoB BereTaTHBHbix noOeroB B3pocjioro flepeBa, t. e. HemynnaTbie KaTacjDHJuibi: 
noxpoBHbie noneHHbie, CTepnjibHbie h ^epTHJibHbie. B na3yxax nocjie^HHX pa3BHBaioTC5i 
6paxn6jiacTbi c 5 XBOHHKaMH. Ocb HapacTaeT MOHonoziHajibHO h He bctbhtch (pnc. 1, E). 
Ha npoTJDKeHHH 3toh cj3a3bi Keap HMeeT HH3Kne 3HaHeHHH roziHHHbix npnpocTOB CTBOJiHKa: 
1.9—3.0 cm b BbicoTy (Z*), 0.27—0.89 mm 2 no nnomaziH ero nonepenHoro ceneHHfl (Z s ) 
n Apyrnx noKa3aTejien pocTa TepMHHajibHoro noGera (pnc. 3, A). 
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PhC. 1 . BHeiUHHH BHJ paCTCHHH. 

A — oflHOJieTHHH ceflHeu c pa3HOH ajihhoh BTopHMHoro cTe6jia (1, 2), B — MHorojieTHHH ceaHeu 6e3 nepeBepiiiHHHBaHHsi ( 1) h 
c no6eraMH 3aMeineHHH (2), B — noflBJieHHe y cesmua 1-ro 6oKOBoro no6era, T, H — ceaHUbi c HeperyjiapHbiM (O h 
peiyjiapHbiM (H) pa3BHTneM 6oKOBbix no6eroB. z — rHnoKomnb; k — KopHH; n — ndnxa, c — ceMsaojiH; c6 — no6er, 
noHBHBLUHHCH H3 cnameii iiohkh, ck — ceMJiaojibHoe KOJibuo; iuK — uieiiKa KopHa; wx — lOBeHHJibHaa xboji. Bo3Jie noSeroB h 

KopHew yxa3aH hx B03pacT. UlTpHXOBaa jihhhh — noBepXHOCTb Mxa. no BepTHKajibHOH uixane — BbicoTa oco6eii, cm. 

nocjie^OBaTejibHOCTb nepexoaa ocoGeii iceapa H3 lOBeHHJibHOH CTajjnn b HMMaTypHyio 
cjieayioiuafl: 1) noflBJieHHe KopHefi Ha ranoKOTHJie h b ocHOBaHHH cTBOJiHKa; ycnjieHHe 
pocTa TepMHHajibHoro noGera h noaBJieHne 1-ro GoKOBoro noGera; 2) HeperyjwpHoe (t. e. 
He OKeroflHoe) o6pa30BaHHe Gokobwx noGeroB; 3) Hanajio yBejiHHeHH# njiomajw nHTaHHB 
3a cneT noflBjieHHB h (hjih) ycmieHHfl pocTa npHflaTOHHbix KopHen h yBejiHneHHe Z v 
CTBOJiHKa; Hanajio Gojiee hjih MeHee peryjrapHoro (t. e. npaKTHnecKH excero^Ho) o6pa30- 
Bai^HB GoKOBbix noGeroB; 3KcnoHeHUHajibHbin pocT KOJiHnecTBa ayKcnGjiacTOB h Gpaxn- 
GjiacTOB I—II nopaflKOB. 

riepBbie GoKOBbie noGera y Kejjpa noaBjiaioTCfl b B03pacTe 4—14 jieT (TaGji. 2), Koraa 
BbicoTa CTBOJiHKa AOCTHrHeT 10—32 cm, a ^jiHHa TepMHHajibHoro noGera — 1—10 cm. 
flo 6 JieT ohh HMeiOTCB y eflHHHHHbix pacTeHHH, nocjie 6 — Gonee neM y nojiOBHHbi. B 
^ajibHefimeM B03MoxcHbi 2 BapnaHTa Hanajia cfiopMHpoBaHHfl KpoHbi: 1) CHanajia GoKOBbie 
noGera pa3BHBaiOTC5i He excero^HO, a nepe3 3 — 10 JieT pacTeHHB nepexojiaT k excero^HOMy 
H3 pa3BHTHio; 2) c 1-ro ro,aa GoKOBbie noGern oGpa3yioTC5i npaKTHHecKH excerojjHO. He 
excerojiHoe pa3BHTHe 1—2 noGeroB I nopajjKa c HHTepBajiOM b 1—5 JieT HannHaeTca npH 
jtocTHxceHHH cpejjHHx 3HaneHHH Z h 3.3—5.9 cm h Z s 1.4—3.3 mm 2 (pnc. 1, r\ 3, B ), a 
npaKTHHecKH excerojjHoe o6pa30BaHHe 2—4 noGeroB I nopajjKa h Hanajio pa3BHTHB 
1—2 noGeroB II nopfl^Ka npH Z h 6.2 —8.5 cm h Z s 3.3 —8.0 mm 2 (pnc. 1, JJ; 3, B). 



Phc. 2. OTHOCHTejibHaa BbicoTa Pinus sibirica Haa moxoboh noziymKOH (nacTHoe ot aejieHHH BbicoTbi pacre- 

HHfl Haa MXOM Ha flJIHHy CTBOJiHKa). 

no och a6cuwcc — B03pacT, JieT; no och opaHHaT — 3HaMeHHJi npH3Haxa, %; 6apaMH noKa3aHo cTaHaapTHoe oTKJioHeHHe. 

UjTpHXOBaa J1HHHH - KaK Ha pHC. 1. 
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TABJIMUA 2 


BpeMfl noHBJieHHH 1-x 6oKOBbix no6eroB (1) h Hanajia Hepe- 
ryjifipHoro (2) h peryjiapHoro (3) hx o6pa30BaHHa 


BapnaHT 

Bo3pacT, aeT 

1 

2 

3 

I 

7.6 

7.6 

10.6 

ll 

8.2 

— 

8.2 

Bee 

7.9 

— 

8.7 


OnncaHHaa Bbime cxeMa (JxjpMnpoBaHHJi CTBOJinxa h KpoHbi Hepejjxo HapymaeTCB. Ilpn 
noBpe>KAeHHH h rnGejin TepMHHajibHOH nonxn h BepxymeHHOH HacTH CTBOJiHKa TporaiOTca 
b pocT oflua hjih HecKOJibKO cnamHX nonex o6bi4Ho nocjiejjHero hjih npejuiocjiejiHero 
rojja, H3 KOTopbix pa3BHBaiOTC5i noGera 3aMemeHH5i. Ilpn OTcyTCTBHH noBpoxjjeHHH 
BepxyuiKH jjepeBua nacTb noGeroB mo>kct noaBJiHTbCH H3 cnaiunx nonex cnycTB 1 — 3 rojia 
nocjie 3ajioxceHHH. B 1-m cjiynae, ocoGeHHo ecjiH Taxnx noGeroB Hecxojibxo, co 3 AaeTca 
BnenauieHne, hto y aepeBua Hanajiocb cfiopMHpoBaHHe xpoHbi (pnc. 1, E , 2). Ho BejiHHHHbi 
noKa3aTejiew pocTa CTBOJiHxa h TepMHHajibHoro noGera y Taxnx pacTeHHH Hnace hjih 
cooTBeTCTByiOT TaxoBbiM npH HeperyjiflpHOM pa3BHTHH GoKOBbix noGeroB. Bo 2-m cjiynae 
c HanajiOM peiynapHOro hx o6pa30BaHHH npocbinaeTca nacTb nonex H3 HHJxejioxamHx 
roaHHHbix noGeroB CTBOJinxa jihGo b MyTOBxax c yxce hohbhbiiihmhch Goxobmmh noGeraMH. 
Ohh ynacTByioT b cjjopMHpoBaHHH xpoHbi HapaBHe c oGmhhmmh noGeraMH h hx jjajibHeii- 
uihh pocT Majio OTjiHHaeTca ot pocTa nocjieAHHX (pnc. 1, ff). 

Jlpoueccbi pocTa, Mopc{)oreHe3a h BbDKHBaeMOCTH Mojio^bix ocoGeii xeflpa Ha BbipyGxe 
npoTexaiOT nocjiejiOBaTejibHO. Tax, 3jiecb (npn OTcyTCTBHH xopHeBOH h cbctoboh xoHxy- 
peHUHH co CTopOHbi B3pocjibix jjepeBbeB) y ceflHueB xejjpa cpeAHHH B03pacT Hanajia 
ycnjieHHoro pocTa Haa3eMHon nacTH (BHanajie b BbicoTy, 3aTeM no jinaMeTpy) cocTaBJiaeT 
5 jieT. no npejjbmymnM HainHM aaHHbiM (CaBnyx, HnxojiaeBa, 1995), x xoHuy 6-ro 
BereTaunoHHoro ce30Ha, HncjieHHocTb pacTeHHH pe3xo cHH>xaeTCB. B flajibHeiiiiieM y 
coxpaHHBmnxcH ocoGeii xeapa nocjie 6 JieT HannHaeTca pocT npnaaTOHHbix xopHeii b 
panoHe ceMsmojibHoro xojibua, a c 8—11 JieT — axTHBHoe cfjopMHpoBaHne xpOHbi. 

OcHOBHbiMH npH3HaxaMH npn BbiflejieHHH lOBeHHjibnon CTajiHH y AepeBbeB bbjibctcb 
HajiHHHe jincTbeB KDBeHHJibHoro Tnna h (hjih) OTcyTCTBne Goxobmx noGeroB (KnpcaHOB, 
1976; CanHHxoB, 1976; Bcjioctoxob, 1981; 3ayrojibHOBa h jjp., 1989). Y xejipa b 1-h rojj 
>kh3hh H3 TepMHHajibHOH nonxn pa3BHBaeTCB noGer c lOBeHHjibHOH XBoen, Ha cjiejiyiomHH 
rojx — noGer c XBoen B3pocjioro THna, a GoxoBbie noGera, xax npaBHjio, noaBJunoTca eme 
nepe3 Hecxojibxo JieT, a to h jjecflmneTHH. KpoMe Toro, xax GbiJio noxa3aHO Bbirne, 
nepexoa xeapa b HMMaTypHoe coctohhhc nponcxojjHT nocTeneHHO. BHanajie ycnjiHBaioTca 
pocTOBbie npoueccbi b BepxymeHHOH nacTH CTBOJinxa b rojj, npeflinecTByiomHH nojiBjieHHio 
nepBbix jiaTepajibHbix ayxcnGjiacTOB. 3aTeM xeap npoxojjHT cf)a3bi ceaHua c HeperyjiapHbiM 
h peryji5ipHbiM pa3BHTHeM Goxobmx noGeroB. B nocjiejjHeM cjiynae BejiHHHHa Z v b 
ocHOBaHHH CTBOJinxa h noxa3aTejiH pocTa TepMHHajibHoro noGera yBeJiHHHBaiOTCfl cymec- 
TBeHiio,.a b nepBOM — Z s h HHTeHCHBHocTb pocTOBbix npoueccoB b ero BepxHen nacTH 
3 HaHHTejibH0 cjiaGee. 3xcnoHeHunajibHbin pocT nncjia ayxcnGjiacTOB h GpaxnGjiacTOB 
I — II nopajixoB HaHHHaeTca tojibxo c MOMeHTa hx peryjiBpHoro cjjopMHpoBaHHH (pnc. 3, 
E\ B). lOBeHHjibHoe coctobhhc xapaxTepn3yeTC5i Majion njiomajibio jihctoboh noBepxHO- 


Phc. 3. ^HHaMHKa noKa3aTejieH pocTa h pa3BHTH*i Pinus sibirica. 

I — npiipocT b BbicoTy, mm; II — npnpocT no nnomaan nonepeMHoro ceneHHJi b ochobbhhh CTBOJiHKa, mm 2 ; III — oStjCm, mm 3 ; 
IV — nnomaab roanqubix KOJieu TepMHHajibHoro no6era, mm 2 ; V — hhcjio 6paxH6jiacTOB, ujt. Ha no6er; VI — hhCjio 
ayKCH6jiacTOB, hit. Ha no6er, 1 — y oco6h; 2 — Ha ctbojihkc. A — nepBbifi roa xh3hh, B — roa Hanajia HeperyaapHoro, B — 
peryaapHoro pa3BHTHa 6oKOBbix no6eroB. no och a6cuHcc — oTHOCHTeabHbiii B03pacT; no och opanHaT — 3HaHeHHa npH3HaKa 
b aorapwcJjMHHecKOH uiKaae; ropH30HTaabHbiM nyHKTHpoM noxa3aHO cpeaHee 3HaneHHe npH3Haxa 3a 5 aeT, 6apaMH — CTaHaapTHoe 

OTKaoHeHHe. 
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CTH, HMMaTypHOe - OTHOCHTeJIbHbIM ee yBeJIHHeHHeM. ri03T0My eCJIH 3a OCHOBHOH 

KpHTepHH pa3fleJieHH5I 3THX B03paCTHblX COCTOflHHH 6paTb fleflTeJIbHOCTb (j)OTOCHHTeTH- 
necKoro annapaTa, to 3a Hanano HMMaTypHOH CTa^HH Heo6xoflHMo B3HTb Hanajio aKTHB- 
hoto (J)opMHpoBaHHH KpoHbi MOJioflbix oco6eH, t. e. peryjiapHoe o6pa30BaHHe Sokobux 
no6eroB. HeperynapHOCTb b hx noaBjieHHH, bh^hmo, aBJiaeTca noKa3aTejieM He^ocTaTOH- 
Hbix ycjioBHH ajih AajibHeHinero pocTa h pa3BHTHa Mojioaoro Ke^pa. Toma ero lOBeHHjibHafl 
crraflHfl c yneTOM Tnna jiHCTbeB h peryjiapHocTH pa3BHTHa 6 okobwx no6eroB 6yaeT cocToaTb 
H3 3 $a3: oflHOJieTHHH ce^Heu (xboa K)BeHHjibHoro THna), MHorojieTHHH ceaHeu (xboa 
B 3pocjioro THna, 6oKOBbie no6erH OTcyTCTByiOT) h ceaHeu c HeperyjiapHbiM cj)opMHpoBa- 
HHeM 6oKOBbix no6eroB. 

TaKHM o6pa30M, y MOJioabix oco6ew xeapa ch6hpckoto Bbi^ejiaeTca HecKOJibKO CTajjHH 
h cj)a3 pa3BHTHa: npe,m>K)BeHHjibHaa cTaana BKjiiOHaeT 3 (})a3bi (npopacTaHHe ceMeHH, 
npopocTOK h Bcxofl), lOBeHHjibHaa — 3 (})a3bi (oflHOJieTHHH ceaHeu, MHorojieTHHH ceaHeu 
h ceaHeu c HeperyjiapHbiM pa3BHTHeM 6okobhx no6eroB). llepexofl H3 K)BeHHjibHOH CTa^HH 
b HMMaTypHyio ocymecTBJiaeTCfl c MOMeHTa ycnjieHHfl pocTa npnflaTOHHbix KopHefi h 
CTBOJiHKa, peryjiapHoro pa3BHTH# 6okobhx no6eroB h 3KcnoHeHUHajibHoro pocTa nncjia 
ayKCH6jiacTOB h 6paxn6jiacTOB I—II nopa^KOB. npe,m>K)BeHHjibHaa CTa^HB ajihtcb 3 — 
4 Hea, lOBeHHJibHaa — b cpe^HeM 8 JieT ao noaBJieHHa nepBbix 6okobwx no6eroB h okojio 
9 JieT jx o peryjiapHoro hx o6pa30BaHHa. 
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SUMMARY 

The morphological and spatial structure and quantitative characteristics of growth and develop¬ 
ment are determined for the Siberian stone pine (Pinus sibirica Du Tour) seedlings. Temporal 
boundaries and duration of postembryonic development stages and phases are refined. The prejuvenile 
stage includes three phases (seed germination, germ and plantlet), and the juvenile stage includes 
three phases (1-year’s seedling, many-year’s seedling, seedling with irregular formation of lateral 
shoots). The beginning of regular formation of the lateral shoots indicates changing to the immature 
stage. 
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n BA nyTH OOPMHPOBAHHfl TbIHHHOHHOrO AIHIAPATA B IIOflPOflE 
CALOSPHACE (SALVIA, LAMIACEAE) 

E. V. BAIKOVA. TWO WAYS OF STAMEN DEVELOPMENT IN THE SUBGENUS 
CALOSPHACE ( SALVIA , LAMIACEAE) 

IfeHTpaJlbHblH CHbnpCKHH SOTaHHHeCKHH can CO PAH 
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OKOHnaTejibHbiH BapnaHT nojiyaeH 12.10.2000 


OGcyacaaeTca rnnoTe3a o 2 nyrax (JjopMHpOBanHa TbiHHHOHHoro annapaia Salvia ( Lamiaceae ) H3 noapoaa 
Calosphace. 1-h nyrb o6ycjiOBjieH H3rn6aHHeM HHXHero KOJieHa cBa3HHKa, 2 -h — (J)opMnpoBaHHeM BbipocTa b 
ero ocHOBaHHH. rnnoTe3a noaTBepacaaeTca aaHHbiMH no Mop^ojiornn aHaponea coBpeMeHHbix npeacTaBHTejien 
noapoaa, a Tax^e nojiojKeHneM npoBoaamnx nyaxoB b TbmnHKax HexoTopbix BnaoB. OrpoeHne TbiHHHOHHoro 
annapaia paccMOTpeHO b KomeKCTe reorpa^nnecKoro pacnpocrpaHeHna BnaoB h ochobhmx 3TanoB (j3opMHpo- 
BaHna noapoaa Calosphace. 

KjiioneBbie cJiOBa: anapoueH, sbojiiouhh TbiHHHOHHoro annapaTa, Salvia. 

OflHa H3 OCHOBHbIX 3a^aH 3B0JH0UH0HH0-M0pcj)0J10rHHeCK0r0 HCCJieflOBaHHH - BblflB- 

jieHHe CTpyKTyp c Haw6ojiee npHMHTHBHbiMH npH3HaKaMH, 6 jih3khmh k aHLtecTpajibHOMy 
THny rpynnbi. floapoa Calosphace (Benth.) Benth. — caMbiil KpynHbiH b poae IIIajic})eH 


71 



(Salvia L.), BKJiiOHaeT 6oJiee 450 BHjtoB, pacnpocTpaHeHHbix TOJibKo b Hobom CBeTe 
(Epling, 1939). B cbh3h c npoOjieMOH ncxojtubix (J)opM 3Toro riojtpojta, pa3BHBaBiueroca 
aBTOxTOHHO Ha aMepHKaHCKOM KOHTHHeHTe, ocoOeHHoe 3HaneHHe HMeeT Bonpoc o 
Handojiee npHMHTHBHbix THnax arntpouea cpejm coBpeMeHHbix ero bh^ob. 

IlpH3HaKH TbiHHHOHHoro annapaTa npejtJio>KHJi G. Bentham (1833), aBTop nepBOH 
Kjiaccwcj)HKauHH pojta IIIajicj)eH, jyia BbijtejieHHa BHyTpHBHjtoBbix TaxcoHOB Bbicoxoro 
paHra (ceKUHH h nojtpojtOB). B xanecTBe ojmoro H3 ocHOBHbix jtHarHocTHnecKHX npH3Ha- 
kob ceKUHH (a BnocjiejiCTBHH h noitpojta) Calosphace oh yKa3aji tmhhhkh c jiHHeHHbiMH 
CBa3HHKaMH, oTorHyTbiMH Ha3a# h coe^HHeHHbiMH npojtojibHO (Bentham, 1833 : 245). 
CTOJlb CneUHaJIH3HpOBaHHbIH M0pcj)0J10rHHeCKHH THn, OHeBHflHO, BTOpHHeH. OTCyTCTBHe 
HHXHHX rHe3.lt nbIJIbHHKOB H yjtJIHFieHHblH CBH3HHK CBHJteTeJIbCTByiOT 06 3BOJIIOUHOHHOH 

npottBHHyTocTH Taxoro arntpouea (Hedge, 1974; EaiiKOBa, 1998). B 6ojiee no3jtHen 
o6pa6oTKe pojta Salvia Bentham jtonojiHHJi h yTOHHHji jtHarH03 cexit. Calosphace : 
CBH3HHKH cnepejtH oTorHyTbie, jiHHeHHbie, npojtojibHO coejtHHeHHbie hjih cOjmaceHHbie, 
HHorita cnenca pacmnpeHHbie h oneiib pejtxo Hecymne cTepHJibHbie, npojtojibHO cpociimeca 
rHe3^a (Bentham, 1848 : 296). TaKHM o6pa30M, b pacmnpeHHOM jmarH03e cexu. Calosp¬ 
hace Bentham otmcthji HajiHHHe TbiHHHOK 6ojiee npHMHTHBHoro Tnna, c BbipaxceHHbiMH 
HHXCHHMH THe3ttaMH nbIJIbHHKOB. 

MoHorpa4)HHecKyK) o6pa6oTKy nojtpojta Calosphace BbinojiHHJi C. Epling (1939). 
OnwcaHHbie hm cckuhh 6ojiee cooTBeTCTByioT pajtaM 6jiH3KopojtcTBeHHbix BHjtoB h 
XapaKTepH3yiOTC5I CXOJtHblM CTpoeHHeM penpOJtyKTHBHbIX CTpyKTyp, B HaCTHOCTH TblHH- 
HOHHoro annapaTa. IIohth Kaxgtaa Taxaa rpynna nponjiJiiocTpHpoBaHa H3o6pa>KeHHeM 
ojtHoro H3 BHjtOB. H xota MOpc{)bJiorH5i aH/tpoLtea b cpaBHHTejibHOM nnaHe He oOcyxcjtaeTca, 
npexpacHO BbinojmeHHbie pncyHKH no3BOJi5iiOT cocTaBHTb jtocTaTOHHo TOHHoe npejtCTaB- 
JieHHe O CTpoeHHH TbIHHHKH y H3o6pa>KeHHbIX BHJtOB H o6oCHOBaTb HeKOTOpbie HanpaB- 
JieHna 3BOJHOUHH stoh CTpyKTypbi. flaHHbie, npnBejteHHbie Epling, 6buin jtonojmeHbi HaMH 
b xojte aHajiH3a MaTepnanoB H3 repOapneB EoTaHHnecKoro HH-Ta hm. B. Jl. KoMapoBa 
(EHH) PAH h MocKOBCKoro rocyjtapcTBeHHoro yH-Ta. 8 BHjtoB H3 nojtpojta Calosphace 
(S. arizonica A. Gray, S. tiliaefoliaV ahl, S. hispanica L., S. reflexa Hornem., S. farinacea 
Benth., S. patens Cav., S. coccinea Etl., S. splendens Sell, ex Roem. et Schult.) 6buin 
HHTpojtyunpoBaHbi b UeHTpajibHOM ch6hpckom OoTaHHnecKOM cajty CO PAH (UCEC). 
Mopcj)OJiorH5i hx TbiHHHOK nccjiejtOBaHa Ha xchbom h (J)HKCHpoBanHOM MaTepHane, HTO 
HCKJHOHaeT B03M0>KH0CTb 0IJUH60HHbIX OlteHOK BCJiejtCTBHe Jte(})OpMaLtHH TbiHHHOK npH.HX 
BblCyiUHBaHHH. 

AHajiH3 jtaHHbix Epling (1939) noKa3biBaeT, hto cpe/tH npejtCTaBHTejien nojtpojta 
Calosphace KOMnneKC npHMHTHBHbix npH3HaKOB aHjtpouea BbipaxceH jtocTaTOHHO nojiHO 
y ejtHHCTBeHHoro BHjta — S. axillaris Moc. et Sesse ex Benth. TojibKO y Hero HHxaiee 
KOJieHo cBa3HHKa npaMoe, 6e3 h3th6ob h BbipocTOB, HeceT Ha KOHite cjia6o pejtyuHpoBaH- 
Hbie (nojtaHHbiM Epling, CTepHJibHbie) hhxhhc rae3jta nbuibHHKa (pnc. 1, a). TbiHHHOHHaa 
HHTb OTHOCHTeJlbHO JtJIHHHafl, HTO TaKXCe 5IBJ15ieTCfl npHMHTHBHbIM npH3HaKOM. 3tot 
MeKCHKaHCKHH BHjt 3aHHMaeT o6oco6jieHHoe nojioxceHHe b npejtejiax nojtpojta Calosphace 
h BbmeneH b caMOCTO^TejibHyio ceKit. Axillares (Benth.) Epl. 

PejtyuHpoBaHHbie hh^khhc rae3jta nbuibHHKa HMeioTca h y majicj)eeB H3 HeKOTopwx 
jtpyrnx rpynn nojtpojta Calosphace , ojmaKo CTpoeHHe CBH3HHKa y hhx oOHapyxcHBaeT 
nepTbi cneuHajiH3auHH. Hhxchhh Texa (hjih ee pyjtHMeHT) ocTaeTca pacnojioxceHHon okojio 
3eBa, a HHXHee xojieHO CBH3HHKa npoTflrHBaeTca b TpyOxy BeHHHKa, npHoOpeTaa pojib 
«npoTHBOBeca» b annapaTe onbiJieHHa. nojtoOHaa ajtanTauHa jtocTHraeTca Ha ocHOBe 
2 pa3JiHHHbix nyTen CTpyKTypHbix npeo6pa30BaHHH cB»3HHKa: 1) H3ra6aHHa HHXHero 
KOJieHa, 2) (J)OpMHpOBaHHH BbipOCTa B OCHOBaHHH HHXCHerO KOJieHa CBH3HHKa. 1-H BapHaHT 
b HanOojiee hphmhthbhom BHjte npejtcTaBJieH b cexu. Microsphace Benth. (y Epling jtaHo 
H3o6paxceHHe S. riparia Kunth). Hhxchhsi Texa 3jtecb xoporno BbipaxceHa, a H3ra6 HHXCHero 
KOJieHa CBH3HHKa eme He conpoBOxcjtaeTca cOjiHxcenHeM ero hojiobhhok h hx cpacTaHHeM 
(pnc. 1, 6 ). npH jtajibHenmeH cneitHajiH3auHH hhxchhc rae3jta nbuibHHKa pejtyuHpyioTca, 
a nojiOBHHKH H3omyToro HnxcHero KOJieHa CB5i3HHKa cpacTaioTca Bjtojib, oOecneHHBaa 
HajtexcHbiH «npoTHBOBec» TpeyrojibHOH c})opMbi ( S . subincisa Benth. H3 ceKit. Caducae 
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Phc. 1. MopcjxjjiorHH tmhhhkh HeKOTopwx bh^ob noflpozia Calosphace (no Epling, 1939). 

a — Salvia axillaris, 6 — S. riparia, e — S. subincisa, z — S. quercetorum, d — S. prunelloides, e — S. goldmanii, x. — 
S. purpusii, 3 — S. albo-caerulea, u — S. clinopodioides , k — S. rypara , ji — S. cordata, m — S. rubiginosa, h — S. emaciatcr 
Epl., o — S. leptophylla Benth., n — S. mcbridii Epl., p — S. discolor Kunth, c — S. oxyphora Briq. ycnoBHbie o6o3HaneHHH: 
an — anoc}3H3a, mn — HHXHee rHe3ao nbiJibHuica, hkc — HHXHee KOJieHO CBH3HHKa, run — TbmHHOHHaa hhtb. 
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Epl., S. quercetorum Epl. H3 ceiaj. Sigmoideae Epl., S . prunelloides Kunth H3 ceKu. Uli- 
ginosae (Epl.) Epl., S. goldmanii Fern. H3 ceKu. Tomentellae (Epl.) Epl.; pnc. 1, e — e). 
HHTepecHO OTMeTHTb, hto TbiHHHOHHbiH annapaT TaKoro CTpoeHna o6biHHO coneTaeTca c 
OTHOCHTejibHO kopotkoh h LUHpoKOH TpyGxon BeHHHxa, hto orpaxcaeT cTpyxTypHo-cjDyn- 
KUHOHanbHbie xoppejiauHH Mexuy pa3jiHHHbiMH nacTsiMH uBeTKa b oGecneneHHH npouecca 
onbureHHH. Mopc^onoraHecKHe oco6eHHOCTH h CHHe-c})HOjieTOBaa OKpacKa Taxnx ubctxob 
CBHAeTejlbCTByiOT 06 HX 3HTOMOC|)HJlbHOM CnOCo6e OnbIJieHH5I, OHeBHJUHO, nepBHHHOM B 

noupoue Calosphace . 

Pe3yjibTaTOM flajibHeHinen cneuHajiH3auHH TbiHHHOHHoro annapaTa no 1-My nym 
aBJiHeTca nojrnaa peuyxuHfl hhxhhx rHe3jt nbijibHHKa. OcTaiomnncfl CBoGo^HbiM KOHeu 
HH^CHero KOJieHa CBH3HHxa o6pa3yeT xopoTKHH 3y6eu (anoc})H3y, comacHO TepMHHOJiorHH 
E. P. dos Santos (1996)), HanpaBjieHHbin b CTopoHy tmhhhohhoh hhth (S. purpusii 
Brandegee H3 cexu. Purpusiana Epl., S. clinopodioides Kunth H3 ceKu. Cucullatae Epl., 
S. albo-caerulea Linden H3 cexu. Fernaldia Epl.; pnc. 1, >k — u). Hcne3HOBeHHe hhxch en 
TeKH nacTo conpoBoacflaeTca yujiHHeHHeM cpocmeroca npouojibHO HHXHero xojiena 
CB5i3HHKa h KoppejiupyeT c yjyiHHeHHeM Tpy6KH BeHHHKa ( S . styphelus Epl. H3 ceKu. Cor- 
rugatae (Benth.) Epl., S. punctata Ruiz et Pav. H3 cexu. Punctatae (Epl.) Epl.). 

2 -H nyTb 3BOJ1IOUHH TbIHHHKH o6yCJTOBJieH (j)OpMHpOBaHHeM BbipOCTa B OCHOBaHHH 
yKoponeHHoro HHxcHero xonena cB5i3HHKa. Hhxchha Texa peuyunpyeTca: ee pyuHMeHT eme 
3aMeTeH y bhuob cexuHH Rudes (Benth.) Epl. (HanpHMep, S. cordata Benth.), Malacop- 
hyllae Epl. (S. rypara Briq.) h Membranaceae (Benth.) Epl. (S . rubiginosa Benth.) (pnc. 1, 
k — m), ho y 6oJibuiHHCTBa maji^eeB, npeucTaBJiJHOiuHx 3Ty SBOjnouHOHHyio jihhhio, 
HH)KHHe THe3,aa nbuibHHxa He Bbipa>xeHbi (pnc. 1, u — n). OyHKUHio «npoTHBOBeca» 3uecb 
BbinojiH^eT y^jiHHeHHbin h ynjiomeHHbin BbipocT Ha hh^chcm xojiene CBfl3HHxa. CboGou- 
Hbiii KOHeu HHXHero xojieHa CBfl3HHxa o6pa3yeT 3y6eu (ano^H3y), HanpaBjieHHbin ot 
TbIHHHOHHOH HHTH. TaKHM 06pa30M, B o6eHX 3BOJHOUHOHHbIX JIHHH5IX (j)OpMHpyK)TCa 
BHeuiHe noxoxcHe tmhhhkh c ynjiomeHHbiM h npoTtfHyTbiM b Tpy6xy BeHHHKa hhxchhm 
KOJieHOM CBH3HHKa H C an0Cf)H30H B eTO OCHOBaHHH. OcHOBHbIM HX M0pcJ)0J10rHHeCKHM 
pa3JiHHHeM ^BjiaeTca HanpaBjieHHe anocj)H3bi. 

JLia nouTBepxcueHHH ranoTe3bi o 2 pa3JiHHHbix nyrax cj)opMHpoBaHHfl HHxcHero xojieHa 
CBH3HHxa Mbi npoaHajiH3HpoBajiH nojio>xeHHe b hcm npoBOuaiunx nynxoB Ha MaTepnajie 
HHTpouyxuHOHHOH xojiJiexuHH iuajic})eeB L[CEC. Cpe^H HconeuoBaHHbix HaMH 8 bhuob 
noupojta Calosphace anocj)H3a BbipaxceHa y S. arizonica , S. hispanica, S. reflexa , S.fctri- 
nacea h S. tiliaefolia. Tojibxo y S. arizonica OHa HanpaBJieHa x tmhhhohhoh hhth, a 
npoBojumuiH nynox b hhxchcm xoiieHe CBH3HHxa neTJieo6pa3HO H3orHyr (pnc. 2, a). Taxoe 
cxpoeHHe nouTBepxcuaeT Harny ranoTe3y o cj)opMHpoBaHHH HHxcHero xojieHa CBH3HHxa b 
pe3yjibTaTe ero H3rn6a, c6jiH>xeHH5i nojioBHHOx h npouojibHoro cpacTaHna h cooTBeTCTByeT 
1-My BapnaHTy SBOJiiouHOHHbix npeo6pa30BaHHH tbihhhkh. S. arizonica othochtch x 
cexu. Uliginosae. Y upyrnx bhuob H3 stoh cexuHH, cornacHO pncyHxaM, npHBe/jeHHbiM 
Epling (1939), auupouen Taxxce ^opMHpyeTca no 1-My BapnaHTy. y nccjieuoBaHHbix 
HaMH S. hispanica (cexu. Potiles Epl.), S. reflexa (cexu. Glareosae Epl.), S. farinacea 
(cexu. Farinaceae (Epl.) Epl.) h S. tiliaefolia (cexu. Angulatae (Epl.) Epl.) anocj)H3a 
HanpaBJieHa ot tbihhhohhoh hhth. Ochobhoh npoBOu^iunn nynox He H3omyT, pacnojio- 
xceH Buojib och CB5i3HHxa, nocTeneHHO ocna6eBaeT b ero UHCTanbHon nacTH, HHoma 
BeTBHTca (pnc. 2, 6 , e). llouo6Hoe CTpoeHHe hmciot h tmhhhxh S. arenaria St.-Hil. ex 
Benth., S. itatiaiensis Dusen, S. nemoralis Dusen ex Epl. (cexu. Angulatae) h S. brevipes 
Benth. (cexu. Rudes), H3o6pa>xeHHbie bo «Flora Brasilica» (Toledo, Epling, 1943). Taxoe 
CTpoeHHe HHXHero xojieHa nouTBepxcuaeT ninoTe3y o ero reHe3Hce b pe3yjibTaTe (J)opMH- 
pOBaHHH BbipOCTa B OCHOBaHHH CBfl3HHKa, no 2-My H3 paCCMOTpeHHbIX HaMH nyTeii 
3bojik)uhh aHupouea. OrcyTCTBHe OTBeTBJieHHa npoBOu^mero nynxa b ano^H3y, ohcbhuho, 
CB^3aHO c nojiHon peuyKUHen hhxchhx rHe3jt nbuibHHxa h CBHueTejibCTByeT o bwcokoh 
CTeneHH cneuHajiH3aunH TbiHHHOHHoro annapaTa sthx bhuob. 

riojiHaa peuyicuHfl ano(J)H3bi b o6ohx paccMOTpeHHbix HaMH cjiynaax uonxcHa npHBecTH 
x B03HHKHOBeHHio HanGojiee cneuHajiH3npoBaHHoro TbiHHHOHHoro annapaTa b noupoue 
Calosphace — c npjiMbiM, CHjibHO BbiTaHyTbiM, nacTo ynjioiueHHbiM hh>khhm xoneHOM, 
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Phc. 2. PacnojioaceHHe npoBOflamHx nymcoB b cbsohhkc y HeKOTopbix bhjiob ncxapcxaa Calosphace, HHTpcxay- 

UHpOBaHHblX b UCBC. 

a — Salvia arizonica, 6 — S. hispanica, e — S. farinacea , ? — S. coccinea, d — S. splendens, e — S. patens. Macurra6- 

Haa jiHHeiiKa: a — a, d — ] mm; z, e — 0.6 mm. 


6e3*ano(f>H3bi (pnc. l,p, c). OnpeuennTb MexaHH3M cjDopMnpoBaHna Taxon TbiHHHKH mo>kho 
jiHLLib nocjre aHaTOMHnecKoro nccjieuoBaHHfl HnacHero KOJieHa. Ero CTpoeHne y Bcex 
H3yneHHbix hbmh bhuob c Han6ojiee cneunajiH3npoBaHHbiM TbiHHHOHHbiM annapaTOM 
CBHfleiejibCTByeT o (J)(5pMHpOBaHHn auupouea no 2-My nyTn. Tax, y S. splendens (cexu. Se- 
cundae (Benth.) Epl.) h S. coccinea (cexu. Subrotundae (Epl.) Epl.) npoBOuamnn nynox 
b HHXHeM xojieHe CBH3Hnxa He o6pa3yeT H3rn6a, pacnonoaceH Buonb och cBH3Hnxa, 
nocTeneHHO ocjia6eBaeT b ero uncTajibHon nacTn, HHoraa HMeeT 6oxoBbie OTBeTBjieHna 
(pnc. 2, a, d). Taxoe >xe CTpoeHne hmciot TbiHHHxn S. confertiflora Pohl, S. paranensis 
Dusen, S. matagrossensis Pilg. (cexu. Secundae ), S. balaustina Pohl (cexu. Nobiles Epl.) 
n S. mentiens Pohl (cexu. Curtiflorae Epl.), H3o6pa>xeHHbie bo «Flora Brasilica» (Toledo, 
Epling, 1943). 

AHupouen cneunajiH3HpoBaHHoro Tnna (f>opMnpyeTC5i n y opnHTOcJ)HjibHbix, h y 
MejiHTTO(J)HjibHbix bhuob noupoua Calosphace. OpHHTOcjDHJibHbiH ran onbiJieHna npeucTaB- 
jieH b noupoue uocTaTOHHO uinpoxo. Ero B03HHXH0BeHne, ohcbhuho, cBfl3aHO c paccene- 
HneM inajicjDeeB noupoua Calosphace b lO^xnyio AMepnxy. Hmchho x TponnxaM K)>xhoh 
AM epnxn npnypoHeHO pacnpocTpaHeHne cneunc})HHecxoro onbiJinTena opHHTOcj)HjibHbix 
inajic[}eeB — xojin6pn (Gentry, 1993). IjBeTox sthx bhuob OTunnaeTCfl xpacHbiM BeHHnxoM 
c AnnHHon Tpy6xon, b xoTopyio npoTanyro npaMoe yannHeHHoe xoneHO CBsnnnxa. 
CTpoeHne TbiHHHOHHoro annapaTa opHHTO(j)HjibHbix majicj)eeB paccMOTpeHO Bbiine (pnc. 2, 
a, d). BeHHHx y MejiHTTO(J)HJibHbix bhuob (HanpnMep, y S. patens H3 ueHTpanbHoaMepn- 
xaHCxon cexu. Blakea) chhhh, c xopOTxon Tpy6xon n xpynHon, H3orayTon Bepxnen ry6on 
(EanxoBa, 1998). Hnx<Hee xoneHO CBH3Hnxa xopoTxoe n pacuinpennoe, a BepxHee — 
yzuiHHennoe, nyroBnuno H3orayToe. riono^xenne npoBouamero nynxa b nnxcHeM xojieHe 
CB5i3HHxa (pnc. 2, e) CBnueTejibCTByeT o cJ}opMnpoBaHHH Taxon Tbinnnxn no 2-My nyTn, 
t. e. b pe3yjibTaTe B03HHXH0Benna BbipocTa. H3rn6 npoBouamero nynxa, ohcbhuho, 
cooTBeTCTByeT ero nepBnnnoMy nonoxennio b CB5i3Hnxe n 5iBJi5ieTC5i npnMHTHBHbiM 
npn3HaxoM. OTcyTCTBne npoBounmnx nynxoB b uncTajibHon nacTn Hnxnero xoneHa (b 
OTJ innne ot TbinnHonnoro annapaTa opHHTOc{)HjibHbix bhuob) MO>xeT 6biTb CB5i3aHo c 
OTHocnTejibHO HeGojibinnMn pa3MepaMn HnatHero xoneHa CBH3Hnxa Jin6o ABjineTca cneu- 
CTBneM oco6oro nyTn cjoopMnpoBaHHfl stoh rpynnbi bhuob. 
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IUajicj)eH c npHMHTHBHbiMH npH3HaKaMH CTpoeHHH TbiHHiioHHoro annapaTa pacnpo- 
CTpaHeHbi npeHMymecTBeHHO b HaropHO-MeKCHKaHCKOH h Cohopckoh npoBHHUHflx 
MaapeaHCKOH oGnacTH EojiapKTHca, a TaKxce UeHTpajibHoaMepnicaHCKOH h Bcct-Hhahh- 
ckoh npoBHHUHHx Kapn6cKOH o6jiacTH HeoTponnca (panoHHpoBaHne no A. JI. TaxTaA- 
xomy, 1978). Jlnuib npe^cTaBHTejin ceKu. Uliginosae hmciot AH3bK)HKTHBHbiH apean, nacTb 
KOTOpOrO JieXCHT B K)rO-BOCTOHHOH Bpa3HJlHH (npOBHHIJHH llapaHbl H UeHTpaJIbHo6pa- 
3HjibCKHx rop). 3to noATBepxAaeT MHeHne Epling (1939) o nponcxoxcAeHHH noApoAa 
Calosphace b CeBepnon AMepnKe. Ero npeAKOBbie cj)opMbi, ohcbhaho, bocxoaat k 
ezjHHOMy j\nn iuajKj)eeB HoBoro CBeTa naneoreHOBOMy yMepeHHO-cy6TponHnecKOMy aH- 
uecTpajibHOMy Tnny. OopMnpoBaHne noApoAa Calosphace , oneBHAno, CB5i3aHO co CTanoB- 
jieHneM Ma^peaHCKon (jmopbi, B03HHKuieH b cpe^HeM soueHe b ioro-3anaAHOH nacTH 
CeBepHon AMepnKH, Ha MecTe KOHTaKTa yMepeHHon cjmopbi rojiapKTHKH h neoTponnHec- 
koh cj3Jiopbi (Axelrod, 1973; TaxTaA^om, 1978). Hcxoahmmh aaa noApoAa 6buin najieo- 
reHOBbie Me30c()HjibHbie cj)opMbi, KOTopbie b MHoneHe—nnnoueHe noABepmHCb peayKUHH 
b pe3yjibTaTe apHAH3auHH KJiHMaTa hjih npeo6pa30Bajincb b 6ojiee KcepocjmnbHbie Tnnbi 
b cocTaBe Ma^peaHCKOH cj)jiopbi. Han6ojiee 6jih30k noApoA Calosphace k MaapeaHCKon 
cexu. Audibertia Epl., o neM CBHAeTejibCTByeT eAHHbin nnaH cTpoeHHfl TbiHHHOHHoro 
annapaTa y Han6ojiee npnMHTHBHbix bhaob o6enx rpynn, a Taxxce ocoSchhocth onymeHna 
BereTaTHBHon ccf)epbi. Ohcbhaho, nepBHHHaa flHcjx^epeHunauHfl noApoAa Calosphace 
CB^oaHa c TeppnTopnflMH MeKCHKaHCKoro Haropba n aKTHBHbiM BHfloo6pa30BanneM b 
3K0J10rHHeCKH KOHTpaCTHbIX yCJlOBHHX TOpHblX nOAHHTHH. UIaJI(j)eH MeKCHKaHCKoro 
Haropba Hpe3BbinaHHO nojiHMopcj)Hbi no MnornM npH3HaxaM, b tom HHCJie h no CTpoeHHio 
TbiHHHOHHoro annapaTa, BKjnoHaiOT Hapa^y c OTHOCHTejibHO npHMHTHBHbiMH oneHb cne- 
UHajiH3npoBaHHbie ero Tnnbi. 

B pa6oTe R. Burnham, A. Graham (1999) LuajK^en npnBeaeH b cnncKe poaob naBpa- 
3HHCKoro npoHCXoxc^eHHH, HMMHrpnpoBaBmHx b KbKHyio AMepnKy c ceBepa. flaHHoe 
nojioxceHne nojiHocTbio othochtch k noApoAy Calosphace , TaK KaK Bee K)>KHoaMepHKaH- 
CKne majicj)eH npHHaAJiotcaT k 3TOMy noApoAy. OcHOBHaa Bojma Murpaunn majicj)eeB, 
oneBMAHO, npoxoAHJia no ceBepo-BOCTOHHOMy Kpaio Kapn6cKOH njiHTbi, BAOJib Ayrn 
AHTHjibCKHX octpobob, o ueM CBHAeTejibCTByeT pacnpocTpaHeHHe'MHornx coBpeMeHHbix 
ceKUHH. Apeajibi ceKunn Purpureae (Epl.) Epl., Erytrostachys (Epl.) Epl., Tomentellae 
Ha lore aoxoaht ao TBaTeMaAbi h nocne 3HaHHTenbHoro pa3pbiBa npOAonxcaioTca b 
KonyM6nH no Boctohhoh KopAHJibepe. CornacHO AaHHbiM W. C. Pitman c coaBT. (1993), 

HMeHHO 3TH TeppHTOpHH 6bIJlH COeAHHeHbl AyrOH AHTHJIbCKHX OCTpOBOB. ApeaAbI CeKUHH 

Flocculosae (Epl.) Epl., Tubiflorae (Epl.) Epl., Briquetia Epl. h Microsphace BKjnonaiOT 
h AHTHJibCKne ocTpoBa. CeKu. Microsphace , xapaKTepn3yK>maacH oahhm H3 HanGonee 
npHMHTHBHbix b noApoAe TnnoB aHAponea, OTjiHHaeTCfl 3HanHTejibHbiM hhcjiom bhaob Ha 
BoAbumx AHTHAbCKHX ocTpoBax h npHyponeHHOCTbK) 6 oAbmHHCTBa npeACTaBUTenen He 
k ropHbiM, a k npn 6 pexcHbiM TeppnTopnaM TponnuecKOH AMepHKH. 

AHTHAbCKHH moct cymn cymecTBOBan b BepxHeM Meny ao Hanaji soueHa n BnocneA- 
ctbhh 6biJi pa3opBaH b pe3ynbTare cMemeimfl Kapn6cKon nnnTbi Ha ceBepo-BocTOK 
(Pitman et al., 1993). ripeAnonoxceHne o bo 3 moxchocth CTOJib paHHnx MHrpaunn majicj)eeB 
b lOxcHyio AMepnKy He cooTBeTCTByeT npeACTaBJieHHAM 06 yMepeHHO-cy 6 TponnHecKHx 
HcxoAHbix Tnnax noApOAa Calosphace w He noATBepxcAaeTca hh ero coBpeMeHHbiM 
pacnpocTpaHeHneM (oTcyTCTBne b aMa30HCK0H rnnee, npnypoHeHHOCTb k ropHbiM Teppn- 
Topn^M Aha), hh najiHHOjiorHHecKHMH AaHHbiMH no loxcHoaMepHKaHCKHM najieoc{)AopaM 
(Romero, 1993). HanSonee BepoaTHO nepeMemeHHe npeACTaBHTejien noApoAa Calosphace 
H3 CeBepHon AMepHKH b lOxcHyio no BpeMeHHOMy AHTHJibCKOMy MOCTy cymn, cymecTBO- 
BaBmeMy b no3AHeM OAHroueHe BcneACTBHe perpeccHH Mopa (Marshall, Sempere, 1993). 
Hmchho b sto BpeMH b pe3yAbTaTe «nepBoro 6oAbmoro BonHBHHCKoro TeKTOHHnecKoro 
KpH3Hca» (Marshall, Sempere, 1993) noAmuincb xpe6Tbi UeHTpanbHbix h CeBepHbix Aha. 
no cmiOHaM 3thx xpe6TOB Me30(j)HAbHbie npeACTaBHTenH noApoAa Calosphace npoABHra- 
AHCb Ha K>r, a no ioxchoh OKpaHHe Epa3HjibCKoro Haropba — Ha boctok, BnnoTb ao 
ATnaHTHHecKoro noGepexcba. BnocneACTBHH b loro-BOCTOHHOH Bpa3HAHH bo3hhk btophh- 
Hbiii onar BHAOo6pa30BaHHa, b kotopom b nnHoueHe — nnencToueHe c^opMHpoBajincb 
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6ojiee Kcepoc|)HJibHbie caBaHHOBbie THnbi. HeKOTopbie coBpeMeHHbie K)XHo6pa3HJibCKHe 
uiaji^eH H3 ceKUHH Uliginosae h Rudes hmciot tmhhhkh c pyaHMeiiTapn bimh hh>khhmh 
T eKaMH, HTO yKa3bIBaeT Ha OTHOCHTeJIbHyiO HX npHMHTHBHOCTb. OjUiaKO UJlfl 60JIbLJLIHHCTBa 
K»KHo6pa3HjibCKHX bhuob xapaKTepeH cneuHajiH3HpoBaHHbiii TbiHHHOHHbiH annapaT. 3Ha- 
MHTejibHaH nacTb io>KHo6pa3HJibCKHx npeucTaBHTejieii noupoua Calosphace HMeeT poacT- 
BeHHbie CBB3H C MeKCHKaHCKHMH H UeHTpaJlbHOaMepHKaHCKHMH uiajic})eflMH. H3 hhx 
TOJ ibKo BHjibi cexuHH Angulatae h Secundae npeucTaBJieHbi b Amtax. CeKUHH Uliginosae , 
Rudes , Dusenostachys (Epl.) Epl., Albolanatae (Epl.) Epl. h Curtiflorae Epl. HMeiOT 
UH3TjK)HKTHBHbIH apeaJI, 0£Ha HaCTb KOTOpOrO Jie>KHT B K)TC>BOCTOHHOH Epa3HjiHH, a 
upyran — b Mexcnxe h/hjih UeHTpajibHOH AMepHKe. Taxon pa3pbiB apeajia, oneBHjjHo, 
o6ycjioBjieH BbiMHpaHHeM jih 6 o cymecTBeHHbiMH npeo6pa30BaHHHMH bhuob b Amjax b 
cb3!3h c HHTeHCH^HKauneH oporeHe3a b KOHue MHOuena—Hanajie njinouena h H3MeHeHHeM 
SKOJIOrHHeCKHX yCJIOBHH BCJieUCTBHe nOXOJIOUaHHH H KCepO(J)HTH3aUHH KJIHMaTa B njIHO- 

ueHe—njiencToueHe (Marshall, Sempere, 1993; Burnham, Graham, 1999). Bnuoo6pa30- 
Banne aHUHHCKHX majicjjeeB b neTBepTHHHOM nepnoue 6bmo oSycjioBjieHo He TOJibxo 
H30JlHUHeH, HO H CMeilieHHeM SJieMeHTOB pa3JIHHHbIX THnOB paCTHTeJlbHOCTH B pe3yjIbTaTe 
H3MeHeHHH KJIHMaTa h nepeMemeHHH bmcothoh iiohchocth b njiencToueHe (Colinvaux, 
1993; Burnham, Graham, 1999). 06 OTHOCHTejibHOH mojiouocth coBpeMeHHbix auuHHCKHX 
majicjieeB CBHueiejibcTByeT hx cneunajiH3HpoBaHHbiH TbiHHHOHHbiH annapaT. 

CneuHajiH3auHH TbiHHHOHHoro annapaTa b noxtpoue Calosphace uijia no nyrn MopcjDO- 
C})yHKUHOHaJIbHOH UH(J)^epeHUHaUHH KOJieH CBH3HHKa, COnpOBO>KUaBLIieHCH peuyKUHen 
hhxchhx me3u nbuibHHKa. 3 tot nyrb coBnauaeT c ochobhmm HanpaBJieHHeM sbojiiouhh 
T biHHHOHHoro annapaTa b poue IIIajic})eH b uejioM, ouHaxo b pa3JiHHHbix noupouax h 
ceKUHiix Mop(})ojiorHHecKHe npeo6pa30BaHHH HHXHero KOJieHa CB5i3HHKa HMeiOT cboh 
CT pyKTypHbie oco6eHHocTH (EaHKOBa, 1996, 1998). B sbojiiouhh TbiHHHOHHoro annapaTa 
Calosphace , uocTaTOHHO cneuHajiH3npoBaHHoro y coBpeMeHHbix ero npeucTaBHTejien, 
BbiflBjmeTCfl 2 nym, paccMOTpeHHbix Bbirne, ocHOBaHHbix Ha pa3JiHHHbix MexaHH3Max 
$)opMoo6pa30BaHH3i: 1) H3ra6 HHXHero KOJieHa, 2) c})opMHpoBaHHe BbipocTa b ocHOBaHHH 
HHXHero KOJieHa cBfl$HHxa. 1 -h nyrb BCTpenaeTca b noupoue Calosphace 3HaHHTejibH0 
pe>Ke, HeM 2-H. OieBHUHO, 3T0 06yCJ10BJieH0 He TOJlbKO HCTOpHHeCKHMH npHHHHaMH, HO 
H CHCTeMOH MOp^OreHeTHHeCKHX «3anpeT0B». Tax, B03M0>KH0CTb yUJIHHeHHH HHXHerO 
KOJieHa cBB3HHKa b 1-m BapHaHTe orpaHHneHa OTcyTCTBHeM onara MepHCTeMaTHHecxon 
TKaHH Ha ero uncTajibHOM KOHue, cooTBeTCTByiomeM MecTy crn6a hcxouhoh CTpyKTypbi. 
HanpoTHB, bo 2-m BapnaHTe bo3hhkuihh 6 okoboh BbipocT o6jiauaeT cnoco6HocTbio 
HeorpaHHneHHoro pocTa b jyiHHy, hto OKa3biBaeTC5i auanTHBHbiM npn (JjopMnpoBaHHH 
UBeTKa c juihhhoh Tpy6xoH. ConocTaBjieHHe npH3HaxoB aHupouea c reorpa^nnecKHM 
pacnpocTpaHeHneM bhuob nouTBepxcuaeT npeucTaBJieHHB 06 ocHOBHbix 3Tanax rene3Hca 
noupoua Calosphace. Bhum c HaH6ojiee npHMHTHBHbiM TbiHHHOHHbiM annapaTOM npeu- 
cTaBjieHbi b HaropHO-MeKCHKaHCKon npoBHHUHH TojiapKTHca, a Taxxce b UeHTpajibHO- 
aMepHKaHCKOH h BecT-MHUHHCKOH npoBHHUHHx HeoTponnca, me, ohcbhuho, Haxounjicfl 
nepBHHHblH UeHTp cf)0pM006pa30BaHHfl noupoua. ripHMHTHBHbie npH3HaKH CTpOeHHB 
aHupouea (npeucTaBjieHbi o6a BapnaHTa (J)opMHpoBaHHfl) xapaKTepHbi TaKxe ujiji HexoTO- 
pbix majicjjeeB Epa3Hjibcxoro Haropba, hto yxa3biBaeT Ha 6ojiee apeBHHH B03pacT sthx 
bhjjob no cpaBHeHHio c aHUHHCKHMH. CneuHajiH3HpoBaHHbiH TbiHHHOHHbiH annapaT 
coBpeMeHHbix aHunncKHx inajicJieeB cBHueTejibCTByeT 06 hx OTHOCHTejibHOH mojiouocth. 
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SUMMARY 

Two hypothetical ways of stamen development in the genus Salvia L., subgenus Calosphace 
(Benth.) Benth. are suggested. The first one is conditioned by curving of the lower arm of connective. 
In the second case a outgrowth at the base of the lower arm is formed. The hypothesis is confirmed 
by data on staminal morphology and the location of conducting bundles in stamens of some species. 
The androecium structure is considered in the context of geographic distribution of Calosphace 
species and the principal stages of the subgenus genesis. 
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KJIIOH aJIfl OIIPEaEJIEHHfl 3KOBHOMOPO) rHaPO<DHJIbHI>IX 
PACTEHHH IJEHTPAJIbHOH POCCHH 

A. V. SLAVGORODSKIY. KEY FOR DETERMINATION OF ECOBIOMORPHS OF HYDROPHILOUS PLANTS 

OF THE CENTRAL RUSSIA 

3anoBe£HHK «rajiHHb$i ropa» BopOHe)KCKoro rocyaapcTBeHHoro yHHBepcHTeTa 
n/o XtoHCKoe JlnnemcoH o6ji. 
iiocTynmia 14.06.2000 

OKOHHaTejibHbiH BapnaHT nojiyneH 21.08.2001 


npeaJiaraeTCH kjiioh juih onpejiejieHHH rpynn 3Ko6HOMop(j) rn;ipo(j)HJibHbix pacTeunn. B KanecTBe npHMepa 
paccMOTpeHO 92 BHjia pacTeHHH UeHTpajibHOH Pocchh. 

Kjiioh eBbie cjiOBa: CHCTeMa 3ko6homop4>, rajipochHribHbie pacTeHHH, UeHTpajibHaa Pocchh. 

B 1995—1999 rr. b 5 uenTpanbHbix o6jiacTHX Pocchh aBTOpOM npoBO^HJiHCb nccjie- 
AOBaHHfl, uejib KOTopwx cocToajia b H3yneHHH h onpeaejieHHH 3ko6homopcJ) rn^pocj)Hjib- 
Hbix cocy^HCTbix pacTeHHH. riyHKTbi CTaitHOHapHbix Ha6jiiozteHHH pacnojiarajiHCb b oxp. 
r. flymHHO-Ha-OKe (MocKOBCKaa o6jl); noc. flaHHHo, c. fla^bi, Bhcjihhckoeo Kop^oHa 
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XpeHOBCKoro 6opa b 6acceHHe p. EHTior (BopoHe>KCKaa o6ji.); noc. Houochhkh, Typ6a3bi 
«EaKjiaHOBO» b HauHOHajibHOM napKe «CMOJieHCKoe noo3epbe» (CMOjieHCKaa o6ji.); 
noc. MH>KaBHHO, KopuoHa «Hhokobckhh», 03. PaM3a b rocyuapcTBeHHOM npnpouHOM 
3anoBe^HHKe «Bopohhhckhh» (TaM6oBCKaa o6ji.); noc. EopoK Ha PmOhhckom Bouoxpa- 
HHjiHiu.e (^pocnaBCKaa o6jt.). 

fljia xapaKTepncTHKH pa3Hoo6pa3na 3Ko6noMopcj) b ocHOBy nojioxeHa cncTeMa, 
npeuJioxeHHaa S. Hejny (1960; renHbi, 19936). B xoue pa6oT 6buia OTMeneHa HeoOxoun- 
MOCTb b 6ojiee aucKBaTHOM cnoco6e OTHeceHHfl Tex hjih hhbix rn^pocj)HjibHbix cocyancTbix 
pacTeHHH k 3Ko6noMop4)aM n rpynnaM 3Ko6noMopcj). Hcnojib3yeMbie b HacToamee BpeMSi 
cnoco6bi He npeunonaraioT npeuBapHTeiibHoro H3yHeHna pacTeHHH. Kax npaBHJio, 3Haa 
6nojiorHK) n SKOJiornio BHua, uocTaTOHHO jiniub 6emoro B3rjiaua Ha ra6nTyc pacTeHna n 
ero MecToo6nTaHne, hto6w othccth ero k KaKOH-Jin6o 3Korpynne. HanpnMep, SKOJforn- 
HecKne rpynnbi (rnupocj)HTbi, rnrpocj)HTbi, Me30cj)HTbi n up.) uo chx nop BbiuejiaioT 
onocpeaoBaHHo, no nx MecTooOnTaHHJiM, Ha hto yKa3biBana H. B. EopncoBa (1991). 
E. M. JlaBpeHKO, B. M. CBeujHHKOBa (1968) nounepKHBajiH, hto 6ojibmoe KaK o6mee, Tax 
h cneunanbHoe 3HaneHne HMeeT H3yneHHe 3 ko6homopc{), t. e. TnnoB pacTeHHH, ycTaHOB- 
jieHHbix He TOJibKO Ha ocHOBe yneTa hx CTpyKTypHbix ocoOeHHOCTen, ho Taxxce h hx 
3K0J10r0-(j)H3H0J10rHHeCKHX CBOHCTB, nOKa3bIBaK)LUHX HX OTHOIlieHHa K Be^ymHM Cj)aKTO- 
paM cpeubi. Ii3 MHoxecTBa ncnojib3yeMbix niupoOoTaHHKaMH chctcm (FIonjiaBCKaa, 1948; 
OeaneHKO, 1949; KyTOBa, 1953; 3K3epueB, 1960; Sculthorpe, 1967; EoruaHOBCKafl-rne- 
H3cj), 1974; Kopen^KOBa, 1977; KaTaHCKaa, 1981; nanneHKOB, 1985, h up.) cncTeMa rpynn 
3Ko6noMopcj) S. Hejny 6ojiee Bcero OTpaxcaeT uhhumh3m bouhoh cpeubi, no3BOJiaeT 
npnBjieKaTb uJifl xapaKTepncTHKH BbiueuaeMbix TnnoB Bee H3BecTHbie uaHHbie. KaK 
OTMenajiH CBeujHHKOBa, JlaBpeHKO (1969) TaKon nouxou k H3yneHHK) 3Ko6noMopcj) 
pacTeHHH BCTpenaeT MHoro TpyuHOCTefi, ho TeM He MeHee oh BecbMa nepcneKTHBeH, TaK 
KaK*uaeT npeucTaBjieHne o pacTeHHH KaK uejiOM opraHH3Me. 

Bcjieu 3a JlaBpeHKO, CBeuiHHKOBOH (1965 : 261) nou 3 ko6homopc{)oh Mbi noHHMaeM 
«THnoBbie aaanTauHOHHbie opraHH3MeHHbie chctcmw, cyiuecTByiomne b onpeueueHHbix 
ycjioBnax cpeubi». 

rHapocf)HjibHbie pacTeHHH npoH3pacTaioT b pa3JiHHHbix MecTooOnTaHHflx, Haxouaiunxcji 
nou BjiHHHHeM bouhoh cpeubi. KojieOaHHa ypoBHa boum onpeuejiaiOT xapaKTep h CTpyK- 
TypHyK) H3MeHHHBOCTb paCTeHHH H CBH3aHHbIX C HHMH COoOlJUeCTB. OHH npOHCXO^HT c 
onpeaejieHHon perynapHOCTbio bo BpeMeHH. TtnHaMHHHyio >KH3HeHHyio cpeuy, Bjinflioiuyio 
Ha pacTHTejibHbin noKpoB b TeneHHe BereTaunoHHoro ce30Ha, Ha3biBaiOT 3K0(f)a30H (Hejny, 
1960; MaKpocj)HTbi-HHaHKaTopbi..., 1993). 

OObiHHO BbiuejunoT: rnupocj)a3y (BOUHyio 3KOcj)a3y) (hydrophase) — nocTOAHHoe, 
rjiyOoKoe 3aTonjreHne; UHTOpajibHyio (npHOpexHyio) 3KOcj)a3y (litorale phase) — c Herny- 
6okhm 3aTonjieHHeM 10 — 50 (uo 100) cm; jiHM03Hyio (6ojioTHyio) 3Koc})a3y (limose 
phase) — He3HanHTejibHaa rjiyOHHa boum uo BbicTynaiomHx uohhmx otjioxcchhh; Ha3eM- 
Hyio 3KOcj)a3y (terrestrische phase) — c OTcyTCTBneM noBepxHOCTHoro nouTonjieHna 
(Hejny, 1960; renHbi, 1993a) (cm. pncyHOK). 

BereTaunoHHbie ce30Hbi 1995—1999 rr. Ha H3yneHHbix BOuoeMax xapaKTepH30Bajincb 
2 CMeHaMH 3KO(j)a3. 

1. rH^po-jiHTopajibHaa CMeHa. 3 toh CMeHe nouBeprajiHCb OeperoBbie nojiocbi bouo- 
eMOB c rjiy6HHon b Hanane BereTaunn ot 1 uo 2 m: 03epa, o6BouHeHHbie HepHOOJibuiaHHKH, 
MHoroHHCjieHHbie HeOojibuiHe cTapnubi b nonMax cpeflHHX peK, a TaK>xe pycna peK. 

2. JlHTopanbHO-Ha3eMHaa CMeHa co cHnxeHneM ypoBHa bo^m ao oOHaxceHHH 6epero- 
boh nojiocbi (flHa BO^oeMa). B Hanajie BereTaunn 6bura OTMeneHa ujih BOuoeMOB c my6HHon 
MeHee 1 m. Bopohhhckhh 3anoBeuHHK: MHoronncjieHHbie MejiKne, 3a6ojiaHHBaK>mneca 
CTapHUbi (noHMbi p. BopoHa) b HHxcaBHHCKOM jiecHOM MaccHBe, npH6pe>KHaa nojioca 
npnTOKOB p. BopoHa, peK PxaBKa, napeBKa, Kapan, EanbiKjienKa, a TaKxe MHorne 
BpeMeHHbie bouotokh b OajiKax (Eo6poBCKaa, HHOKOBCKaa h up.)* CMOJieHCKoe noo3epbe: 
no6epexcba 03ep Ejibrna, Canino, EamiaHOBCKoe, p. Ejibuia, BpeMeHHbie BOuoeMbi b jiecy. 
MejiKHe BouoeMbi b noHMe p. EnTior h ocnHOBbix KycTax, a Taxxe MejiKOBOUHbie 3ajiHBbi 
p. Oxa. 
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A — ypoBeHb noBepxHOCTHbix h rpyHTOBbix boh b Hanajie BereTauHH; B — ypoBeHb noBepxHOCTHbix h rpyrnoBbix boh b Me- 
xeHb. 3Ko4>a3bi: 1 — Ha3eMHaa, 2 — ;iHM03Haji, 3 — jiHTopajibHaji, 4 — BOAHa#. 

BofloeMbi c rjiy6HHOH 6ojree 2 m coxpaHfljin cymecTBOBaBinyK) b Hanane BereTauHH 
nmpoc})a3y. 3to 03epa flro, EaxjiaHOBCxoe, Canuio, Hhcthx (CMOJieHCKoe noo3epbe), 
nnyOoxoBoaHaa nacTb 03 . CnMepxa, CTapHHHbie 03epa IIIyBapoBCKoe, KpHByjiB (Bopohhh- 
ckhh 3anoBeAHHK), oMyra Ha p. BopoHa («Mnxajiex», «ripBMHua» h up.), p. Ehtfot, pycuo 
p. Oxa. 

TojibKO KOJie6aHHe ypoBHB boubi He Moxcei HenocpeacTBeHHO B03aeHCTB0BaTb Ha 
pa3BHTHe paCTeHHH, Onpe^ejIBFOmHM BBJIfleTCfl ^3aKTOp BpeMeHH, npOAOJDKHTejIbHOCTb 
CMeHbl OflHOH 3 KOCj 3 a 3 bI UpyrOH (MaKpOCjjHTbl-HHOTKaTOpbl..., 1993). Oco6eHHOCTbK) 
pacTeHHH, npoH3pacTaK)LUHx b Bo^oeMax h okojio hhx, BBjiBeTCB 6biCTpoe (no cpaBHeHHio 
c cyxonyTHbiMH) H3MeHeHHe xapaxTepncTHx MecTooOnTaHHB, CBB3aHHoe c xoneOaHHeM 
ypoBHB BOflbi. Jljisi npHxpenjieHHbix 6eperoBbix pacTeHHH oxa3biBaeTCB, hto He pacTeHHB 
«3axoflBT» b Boay, a b xoae OHToreHe3a HeouHOxpaTHO «MeHBeTCB» MecToo6nTaHHe. Hnxce 
npHBOflHM nepapxHK) MecToo6nTaHHH, Bbi^ejieHHbix no mny cyOQTpaTa, h hx xpaTxyio 
xapaxTepncTHKy. 

1. MecTOoSnTaHHH He3aKpen;ieHHbix cyScTpaTOB. 

1.1. rioBepxHocTb BOflbi. 3tot cy6dpaTHcnojib3yiOTTaxnepacTeHHH, xa k Lemna 
gibba L., L. minor L., Salvinia natans (L.) All., Spirodela polyrhiza (L.) Schleid., 
Stratiotes aloides L., Woljfia arrhiza (L.) Horkel ex Wimm., Hydrocharis morsus-ranae 
L. h up. He6ojibniHe 03epa HHorua 6biBax)T Ha 100 % noxpbiTbi cooOmecTBaMH c 
AOMHHHpoBaHneM pacTeHHH ceM. Lemnaceae hjih Stratiotes aloides. B pexax c ObicTpbiM 
TeneHneM njiaBaiomHe Ha noBepXHOCTH boubi pacTeHHB pacnonaraiOTCB 3a xaxoH-jin6o 
nperpauon, HanpHMep, 3a ynaBuiHM b Bouy uepeBOM. ripn 3tom 3a uepeBOM TeneHne Ha 
noBepXHOCTH BOflbi oTcyTCTByeT, a Ha rnyOnHe Tax xce cnjibHO. 3th pacTeHna moxcho 
BCTpeTHTb 3a OnopaMH MOCTOB, y njTOTHH, epeflH COOOLUeCTB B03UyiUH0-B0UH0H paCTHTejIb- 
hocth, co3,aaK)meH hm yxpbiTne ot BeTpa h TeneHHB. MnHHaTiopHOCTb pa3MepoB pacTeHHH 
ceM. Lemnaceae no3BOJi5ieT hm Hcno;ib30BaTb caMbie He3HaHHTejibHbie BOuoeMbi — jiyxcn, 
xiOBeTbi aBTOflopor, 6 ohxh c bouoh ujib nojiHBa. Ha 3aTeHeHHbix xpOHaMH uepeBbeB 
MajieHbXHX necHbix 03epax ohh npexpacHO >KHByT, Torua xax pacTeHHB 6ojiee xpynHbix 
pa3MepoB HcnbiTbiBaioT HeuocTaTOx CBeTa. Ha noBepXHOCTH boum pa3MemaK)T jiHCTba h 
reHepaTHBHbie opraHbi bhubi ceMencTB Nymphaeaceae, Potamogetonaceae h up. 

1.2. Tojima BOflbi. 3tot cyOcTpaT Hcno;ib3yK)T Lemna trisulca L., Utricularia 
vulgaris L., a Taxxce Ceratophyllum demersum L., C. pentacanthum Haynald, C. submer- 
sum L., Cicuta virosa L., Elodea canadensis Mich., Potamogeton acutifolius Link, 
P. berchtoldii Fieb., P. compressus L., P. crispus L., P.friesii Rupr., P. lucens L., 
P. nodosus Poir., P. pectinatus L., P. perfoliatus L., P. trichoides Cham, et Schlecht. b 
nepnou >KH3HeHHoro unxjia, xorua pacTeHHH He npnxpenjieHbi x cyOcTpaTy. PacTeHHH uByx 
nepBbix bhuob cbo6ouho nepeMemaioTca b TOJime boubi nou B03uencTBHeM TeneHHB, 
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ocTajibHbie — jiHiiib Henpo^ojixHTejibHbiH nepnofl acn3HeHHoro unxjia, HanpnMep, Typn- 
ohw pacTeHHH ceM. Potamogetonaceae , xopHeBnma Cicuta virosa h ,ap. Lemna trisulca h 
Utricularia vulgaris HaxoflflTca b MecTax, me TeneHne OTcyTCTByeT, h ohh MOiyr 6biTb 
BbiHeceHbi Ha ObicTpnHy nponjibiBaiomen jioakoh, xynaiomHMHca jnojibMH, BoaonjiaBaio- 
men nTnuen hjih ,apyrHMH aKTHBHbiMH areHTaMH. 

1.3. CnjiaBHHa. Cy6cTpaT, BKjnonaiomHH b ce6a 6ojibmoe KOJinnecTBo boaho-6o- 
JIOTHblX H B03flyiUH0-B0flHbIX BHflOB paCTeiiHH. B BOflOeMaX BopOHHHCKOrO 3 anOBeflHHKa 
CTapbie cnjiaBHHbi, BbmepacnBaiomHe Bee nejioBexa, BCTpenaiOTca b cpejiHeM h HnacHeM 
TeneHHH p. BopoHa (cTapnHHbie 03epa), b Cmojichckom noo3epbe: ceBepHaa nacTb 03 . flro, 
03. fleMbHH. K 3T0My THny Mbi othochm h ynaBiiiee b Bojiy flepeBo c pacTHTejibHOCTbio Ha 
HeM, h octpobok Ha ocHOBe KopHeBHm Phragmites australis (Cav.) Trin. ex Steud., 
BbmepxcHBaiomHH Bee nejioBexa, h 3ajioM H3 bctok Salix sp. « 3 a 6 nTbix» opraHHHecxnMH 
ocTaTKaMH h hjiom, t. e. jno 6 aa njiaBaiomaa Ha noBepxHocTH Bojibi ocHOBa. B Bopohhhc- 
kom 3anoBe#HHKe h b OaccenHe p. BHTior MomHbie cnjiaBHHbi HeBejiHKH no njiomaan h 
npe^CTaBjiaioT peflxne o6pa30BaHH5i. HaH 6 ojiee pacnpocTpaHeiiHon cj3opMon cnnaBHH 
hbjihiotch coo 6 mecTBa Ha pa3JiaraiomeHC5i flpeBecHHe, o 6 orameHHOH hjiom. OcHOBy hx 
cocTaBJiaioT npopocTKH, lOBeHHjibHbie pacTeHHJi, peace reHepaTHBHbie. BcTpenaioTca Bi- 
dens tripartita L., Persicaria hydropiper (L.) Spach, Ranunculus sceleratus L., Rumex 
maritimus L., Calla palustris L., Carex pseudocyperus L., Cicuta virosa , Menyanthes 
trifoliata L., a Taxace HexoTopbie copHO-nojieBbie h jipeBecHbie BHflbi. 

2. MecTooSHTaHHH 3aKpenjieHHbix cyScTpaTOB. 

2.1. 3a6ojiaHHBaiomHecH noGepeacba. PacnpocTpaHeHHbin ran cy 6 cTpaTa, Ha 
kotopom npoH3pacTaeT Gojibiuaa rpynna npnOpeacHo-BojiHbix pacTeHHH. B nonMax BCTpe- 
naioTCii 3ajiHBHbie 3 a 6 ojiOHeHHbie Jiyra c ^oMHHHpoBaHHeM Phragmites australis , peace 
Typha angustifolia L., T. latifolia L. 3 a 6 ojiaHHBaiomHec 5 i noGepeacba b Bopohhhckom 
3anoBeOTHKe nacTo BCTpenaiOTCfl y3xon nojiocon BflOJib Bo^oeMOB (xax npaBHjio, cTapHH- 
hwx 03ep). OcTajibHbie nnoma^H 3aH5iTbi oGBOflHeHHbiMH HepHOOJibinaHHHxaMH c nojmia- 
mh nmpocfiHjibHbix jiyroB. HanGojiee nacTo 3 tot THn MecTOoGnTaHHH BCTpenaeTca no 
nojiorHM 6 eperaM cTapHHHbix 03ep, 3aT0H0B h pyceji b noiiMax pex. 

2.2. He3a6ojiaHHBaiomHecH noGepeacba. B H 3 ynaeM 0 M pernoHe stot ran 
cy 6 cTpaTa cocTaBjiaeT ocHOBy noGepeacnn pyceji pex, BOflopa 3 ,aejibHbix 03ep, xaHajioB h 
BO flOxpaHHjwm. Oh BKJHonaeT b c e 6 a 6 ojibinoe KOJinnecTBo MecTOoGnTaHHH c pa 3 HbiMH 
rpyHTaMH (rjiHHHCTbiMH, HJiHCTbiMH, HepHOseMOBH^HbiMH HaMbiTbiMH, rajienHbiMH, necna- 
hwmh, necnaHbiMH ryMycnpoBaHHbiMH), 06 'be^HHeHHbiMH oflHHaxoBbiM nojioaceHneM no 
OTHOLueHHio k xojieGaHHiiM ypoBHa Bo^bi Bo^oeMa. 3^ecb npoH 3 pacTaioT Calamagrostis 
canescens (Web.) Roth, Carex riparia Curt., C. vesicaria L., Phalaroides arundinacea 
(L.) Rauschert. h apyrne BH^bi. 3 tot THn BKjnonaeT necnaHbie oGHaaceHna — npocTpaH- 
CTBeHHO neTKO orpaHHHeHHbiH, xapaKTepHbin ana noGepeacnn pex cy 6 cTpaT. Oh noji- 
BepaceH CHJibHOMy aHTponoreHHOMy npeccy (BOjionoH CKOTa, CKOTonporoHbi, njiaacn, 
cto 5 ihkh jioflox). BcTpenaioTCJi Cyperus fuscus L., Eleocharis ovata (Roth) Roem. 
et Schult., Myosurus minimus L., Ranunculus reptans L., Petasites spurius (Retz.) 
Reichenb., npopocTKH h lOBeHHjibHbie pacTeHna bh^ob pojia Salix. Ha npnGpeacHbix 
neexax (xa k npaBHjio, xopoino yaoGpeHHbix ckotom) BCTpeHaeTca uejibin p 5 m pyaepanb- 
HblX BHtfOB. 

2.3. rpyHTbi c nocTOHHHbiM 3aTonjieHneM. Cy 6 cTpaT, xapaKTepHbin fljm 
pyceji pex c 6 bicTpbiM TeneHneM ( 6 ojiee 0.25 m/c), 3aT0H0B, cTapnnHbix n Bo,aopa3,aejibHbix 
03ep. XapaKTepn 3 yeTca pa 3 Hoo 6 pa 3 neM TnnoB rpyHTOB. fljia pyceji pex 3 to necnaHbiH 
ryMycnpoBaHHbin, rjiHHHCTbin, peace hjihctbih. fljia ^pyrnx BojioeMOB nanGojiee xapaxTep- 
hwm jinn npoH 3 pacTaHH 5 i no^Bo^HO-JiyroBbix TpaB aBJiaeTCH hjihctwh rpyHT. Ilo^Bo^Hbie 
jiyra b pycnax pex n 03epax o 6 pa 3 yiOT Ceratophyllum demersum, C. submersum, Elodea 
canadensis , Najas major All., Potamogeton acutifolius , P. berchtoldii, P. compressus, 
P. crispus, P. friesii, P. lucens , P. nodosus, P. pectinatus, P. perfoliatus, P. trichoides, 
Sagittaria sagittifolia L., Butomus umbellatus L., a Taxace b BnprHHHJibHbin nepno# 
OHToreHe3a Batrachium circinatum (Sibth.) Spach, Myriophyllum spicatum L., M. verti- 


81 



cillatum L., Nuphar lutea (L.) Smith, Nymphaea alba L., N. Candida J. Presl, Potamogeton 
natans L. 

fljia onpeuejieHna rpynn 3Ko6noMopc}) npnBOUHM kjiioh. Ha3BaHna rpynn 3Ko6noMopc}) uaHbi no S. Hejny 
(1960). 

1. PacTeHHH npoxouaT Becb xra3HeHHBin uhkjt b rnupoc{)a3e h jimopajibHOH 3Koc})a3e, npn h acTynjieH hh jihmo3hoh 

3KOC})a3bI OTMHpaiOT.2. 

+ PaCTeHHH npOXOAHT >KH3HeHHbIH UHKJ1 B pa3JIHHHBIX 3Koc{)a3ax.3. 

2. TeHepaTHBUbie opraHbi Moiyr nouHHMaTbca Haa noBepxHocTbio boum Ha BpeMa UBeTeHna. B jihmo3hoh 3KO(J)a3e 

Ha3eMHbie cJiopMBi He o6pa3yiOT. Moiyr o6pa30BbiBaTb TypnoHbi b rnupoc{)a3e. KopHH h KopHeBnuxa 

pacnojioxceHbi b 3cmhobojihom cjioe Ha rjiyOuHe ao 20 cm . Euhydatophyta. 

+ reHepaTHBHbie h nacra BereiaTHBHbix opraHOB Becb xui3HeHHBiH uhkji HaxoaaTca Haa noBepxHocTbio boubi 
HJIH rpyHTa. >Kn3HeHHBIH UHKJI CB»3aH C rHUp0C})a30H, JIHTOpaJIBHOH H JIHM03H0H 3KO(J)a3aMH. B Ha3eMHOH 
3Koc})a3e OTMHpaiOT. KopHeBaa CHCTeMa He pa3BHTa hjih cjia6o pa3BHTa. MnHHaTiopHbi.. . Pleustophyta. 

3. }KH3HeHHbiH uhkji pacTeHHa npoxouaT b rnapoc{)a3e h anTopauBHon 3Koc{)a3e. npn h acTyn ji eH hh jihmo3hoh 

3Koc})a3bi o6pa3yioT Ha3eMHbie cJiopMbi.4. 

+ PacTeima npoxouaT )KH3HeHHbiH uhkji b pa3UHHHBix 3KOc{)a3ax.5. 

4. TeHepaTHBiioe pa3MHo>KeHHe pacTeHHa 3aBepiuaiOT b rnapoc{)a3e, UHTopajiBHon hjih jihmo3hoh 3Koc{)a3e. 

Ha3eMHbie cJiopMBi cnocoOHBi k BereTaunn b TeneHHe nepexouHoro jiHTopajibHo-jiHM03Horo nepnoaa. 
TeHepaTHBHbie opraHbi pacnouoxceHBi Ha noBepxHocTH boubi hjih Haa noBepxHocTbio boubi Ha (1)5—10 cm 
( y OTuejiBHBix bhuob hx pa3MepBi 6ojiee 15 cm). Y HexoTopBix bhuob KopHeBaa CHCTeMa pacnouoxceHa 

rjiyOoKo b rpyHTe, KopneBHiua MomHBie h chjibho pa3BeTBJieHHBie. Aerogidatophyta. 

+ PacTeHHa He cnocoOHBi k reHepaTHBHOMy pa3MHoxceHHio npn h acTyn ji eH h h rnapoc{)a3Bi.6. 

5. KopHeBaa CHCTeMa cjia6o 3aKpenjieHa b rpyHTe, pacTeHHa Moiyr CTaHOBHTBca BpeMeHHo njiaBaioiuHMH. 

EoJiBiuaa uacTB xcH3HeHHoro uHKJia, BKjnoHaa reHeparaBHoe B03o6HOBJieHne, npoxoauT b UHTopajiBHon h 
jihmo3hoh 3Koc})a3ax. reHeparaBHoe pa3MHO)KeHHe MeHee xapaKTepHO, ueM BereTaTHBHoe. BererapyiOT 
npoaojDKHTejiBiioe BpeMa Ha cnjiaBHHax. PacTeHHa CBa3aHBi c aKKyMyjiaunoHHOH 3 ohoh . . Tenagophyta. 
+ KopHeBaa CHCTeMa npoHHo 3aKpenjieHa b rpyHTe, MoaceT uocraraTB 25—30 cm rayOnHBi. PacTeHHa cnocoOHBi 
pa3BHBaTBca b jihmo3hoh h Ha3eMHoii 3Koc})a3ax b 1-h rou BereTaunn, b Ha3eMHO-anTopajiBHon c nojiHon 
reHepaTHBHon peayKunen — bo 2-h. Ha 3 -m rou BereTaunn cnocoOHBi npon3pacTaTB b ycjioBnax anTopauB- 
Ho-jiHM03Horo 3Konepnoaa, KOTopBiri 3aBepiuaeTca nocTeneHHBiM OTMnpaHneM BereTaTHBHBix opraHOB. 
llpeoOjiaaaeT reHeparaBHoe pa3MHoxceHne c npncyTCTBHeM BereTaraBHoro.Hydroochtophyta. 

6. MHorojierane pacTeHHa, cpeuHen BeunHHHBi c moiuhoh KopHeBon chctcmoh (KopHeBaa CHCTeMa MOHKOBaTaa, 

KopHeBnuxa njiarnoTponHBie). CtcOjih h/hjih KopHeBHiua CHaOxceHBi B03uyuiHBiMH nojiocTaMH. EojiBiuyio 
nacTB BereTaunoHHoro nepnoaa KopHeBaa CHCTeMa pacnojioaceHa b noBepxHocTHBix cjioax uohhbix 
OT jioxceHHH hjih Tojiiue boubi. HHorjia OTpBiBaioTca h njiaBaioT b TOjime boubi. Hmciot BereTaraBHBie 

oTnpBiCKH.*.Pleustohelophyta. 

+ OreOun pacTeHHH He CHaOxceHBi B03ayuiHBiMH nojiocTaMH, b TOJime boubi He njiaBaioT.9. 

9. EoJiBiuaa nacTB BereTaunoHHoro nepnoaa CBa3aHa c jinrapajiBHOH, jihmo3hoh h Ha3eMHoii 3Koc})a3aMH n jihujb 

Koporaoe BpeMa c rnapoc{)a30H. KpynHbie, MomHBie Haa3eMHbie opraHBi (6oaee 1.5 m)h pa3BHTaa KopHeBaa 
CHCTeMa (Ha 3HauHTeuBHOH rjiyOnHe). 06pa3yioT MajioBnaoBBie cooOuxecTBa b nojioce ype3a ,boubi 

BouoeMOB, no OKpanHaM 6 ouot .Ochthohydrophyta. 

+ rHupoc})a3a h Ha3eMHaa 3Koc})a3a cocTaBjiaioT kopotkhh nepnoa rojioBoro unxua pa3Bnraa. Pa3MepBi Haa3eMHBix 
opraHOB, KaK npaBHjio, He npeBBimaioT 1.5 m. 10. 

10. >Kn3HeHHBin uhkji CBa3aH c JiHTopajiBHon h jihmo3hoh 3KO(J)a3aMH, b nocueuHeii npoaouacaeTca nOJIHOe 

pa3BHTHe KOpHeBHIUHBIX noOerOB. JtepHOBHHHBie H KOpHeBHIUHBie pacTeHHa, 3aHHMaiOT MeCTOOOHTaHHa 
b npnOpoKHOH 30He (BK/uonaeT paa KpynHBix ocok) . Euochtophyta. 

+ 7Kh 3HCHHBIH UHKJI CBa3aH C J1HM03HOH H Ha3CMHOH 3KOC})a3aMH. 11. 

11. MuorojieTHne pacTeHHa HeOouBiunx pa3MepoB. Pa3Bnrae KopHeBon chctcmbi nponcxoauT nocjie BBiCBixamia 

noBepXHOCTHoro cjioa rpyHTa. CnocoOHBi pa3BHBaTBca b ycjioBnax KpaTKOBpeMeHHoro 3aTonjieHna h 

noaHoro ocyiueHna sKOTonoB (o6pa30BaHne ctojiohob). TeMepocJiHJiBi. Trichohygrophyta. 

+ OuHOJierane pacTeHHa, npoxojiaT nojiHBin uhkji pa3Bnraa b jihmo3hoh 3KO(j)a3e. 12. 

12. Pa3Bnrae pacTeHHH KpaTKOBpeMeHHoe (MeHee 1.5 Mec). PacTeHHa aepHHCTBie, c pa3BHTon MOHKOBaTon 

KopHeBon chctcmoh, pacnojioxceHHon Ha HeOojiBiuon rjiyOnHe. B Ha3eMHOH 3Koc})a3e o6bihho pa3BHBaioTca 
nocjie oOHaxceHna rpyHTOB, CBa3aHHBix c noHnxceHneM ypoBHa boubi. B rnapoc})a3e HaxouaTca b cocToaHnn 
aHa6no3a (reHepaTHBHBie ceMa3anaTKH). IlpeoOjiaaaeT reHeparaBHoe pa3MHoaceHne. ripouyKTHBHOCTB 
ceMaH oneHB BBicoKaa. IlojiHoe pa3BHTne CBa3aH0 c nepnojioM, xapaKTepn3yiomHMca jiHTopajiBHo-Ha3eM- 

hoh CMeHon 3Koc})a3. Pelochthophyta. 

+ Pa3Bnrae pacTeHHH uojiroBpeMeHHoe (6ojiee 1.5 Mec). KopHeBaa CHCTeMa pacnojiaraeraa Ha Oojibujoh rjiyOnHe 
(ao 20—40 cm). 13. 

13. PaCTeHHa KOpOTKOe BpeMa CBa3aiIBI C JIHTOpaJIBHOH 3K0C})a30H, JUIHTeJlBHOe - C JIHM03HOH H Ha3eMHOH. 

ripeoOjiaaaeT BereTaTHBHoe pa3MHoxcenHe. PacTeHHa 6 ojiothbix MecTooOnTaHnn bbicotoh okojio 0.4~ 
0.7 m. ripeoOjiaaaioT MHorojieTHHKH, OojiBiuaa uacTB bhuob reMepoc})o6Ha. Bhubi BCTpeuaioTca KaK 
conyTCTByioiune b cooOiuecTBax ot tpocthhkobbix 3apocjieii uo noiiMeHHBix jiecoB. EojiBiuoe pa3Hoo6- 

pa3ne BereTaraBHbix opraHOB. Uliginosophyta. 

+ jXanTejiBHBiH nepnoa xcinneHHoro uniaia npnxoanTca Ha Ha3eMHyio 3Koc})a3y. UBeTeHiie h naoaoHomeHne 
npoxoauT, raaBHBiM o6pa30M, b uhmo3hoh h Ha3eMHon 3Koc})a3ax. Moiyr He3HaHHTejiBHoe BpeMa 
npoH3pacTaTb b ycjioBnax UHTopaaBHon 3KO(Jia3Bi. 06pa3yiOT Ooabiuoe hhcjio ceMaH. Hmciot Oojibiune 
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pa3Mepbi (6ojiee 0.5—1 m). KopHeBaa CMCTewa pacnojio>KeHa na OojibiuoH rjiyOHHe (30—40 cm). MHorne 
CHHamponubi.Pelochthotherophyta. 


fljiH onpe^ejieHHH rpynn 3ko6homopc{) c noMombio AaHnoro KJiiona xcenaTejibHo He 
orpaHHHHBaTbCH OAHOKpaTHbiMH HaG/iioAeHH^MH. Heo6xoflHMbi noneBbie h a6ji ioachha (bo 
BpeMH CMeHbi 3Ko4)a3) b TeneHne 1 BereTaunoHHoro ce30Ha b cjie^yiomHe nepnoflbi: 1) b 
Hanajie BereTaunn, nocjie nonoBOAba; 2) npn ycTaHOBjieHHH ycTOHHHBOH TeMnepaTypbi 
Bbime +15 °C; 3) nocjie nepwofla 6e3 aoxcach (fljiHTejibHocTbio 4— 10 flHeii); 4) nocjie 
«AO)KAnHBoro nepwofla» (xuiHTejibHOCTbK) 4— 10 Anen); 5) bo BpeMfl jiHBHeBbix aoxcach; 
6) bo BpeM$i jieTHen MexceHH (MHHHMajibHoro ypoBHH boam b BOAoeMax); 7) bo BpeMa 
oceHHHx AoxcAen (ceHTflOpb). 

Ilo KJHony onpeAejieHO 92 BHAa rHApocjDHAbHbix cocyAHCTbix pacTeHHH, KOTopwe 
pacnpeAejiaioTCH MextAy 12 rpynnaMH SKoOnoMopcf). 

1. 3yrHAaTocf)HTbi (euhydatophyta). 

Caulinia minor (All.) Coss. et Germ., Ceratophyllum demersum, C. pentacanthum, 
C. submersum, Elodea canadensis, Lemna trisulca, Najas major, Potamogeton acutifolius, 
P. berchtoldii, P. compressus, P. crispus, P. friesii, P. lucens, P. nodosus, P. pectinatus, 
P. perfoliatus, P. trichoides, Utricularia vulgaris. 3th bham ABJiaioTCfl AOMHHaHTaMH h 
coAOMHHaHTaMH b cooOmecTBax cok)30b Potamion lucentis Vollmar 1947, Potamion pusilli 
Vollmar 1947. 

2. AsporHAaTocjDHTbi (aerogidatophyta). 

Callitriche palustris L., Batrachium circinatum, Hydrocharis morsus-ranae, Myrio- 
phyllum spicatum, M. verticillatum, Nuphar lutea, Nymphaea alba, N. Candida, Persicaria 
amphibia (L.) S. F. Gray, Potamogeton natans, Ranunculus polyphyllus Waldst. et Kit. 
ex Willd., Stratiotes aloides, Trapa natans L. s. 1. — AOMHHaHTbi b cooOmecTBax coio3a 
Nymphaeon albae Obtrd. 1957, ynacTByioT b cooOmecTBax coKm Batrachion aquatilis 
Passarge, 1964. 

3. nueiicTO^HTbi (pleustophyta). 

Lemna gibba, L. minor, Salvinia natans, Spirodela polyrhiza, Woljfia arrhiza ABjiaiOTCfl 
AnarHOCTHHecKHMH BHAaMH KAacca Lemnetea R. Tx. 1955. 

4. TeHarocjDHTbi (tenagophyta). 

Cyperus fuscus. Jlna YKpaHHbi h Hexo-CjioBaKHH C. TeHHbi (19936) b 3 Ty rpynny 
BKAionaeT Eleocharis acicularis (L.) Roem. et Schult., Limosella aquatica L., Pilularia 
globulifera L. 3th pacTeHHH aBJiaioTca AOMHHaHTaMH h coAOMHHaHTaMH b cooOmecTBax 
coio3a Littorellion uniflorae Koch, 1926. 

5. njieHCTorejioc|)HTbi (pleustohelophyta). 

Calla palustris, Car ex pseudocyperus, Cicuta virosa, Menyanthes trifoliata ynacTByioT 
b cooOmecTBax coio 3 a Cicution virosae Hejny ex Segal in Westh. et Den Held, 1969, 
Alnion glutinosae Malcuit, 1929. 

6. rHApooxTO(J)HTbi (hydroochtophyta). 

Alisma lanceolatum With., A. plantago-aquatica L., Bolboschoenus maritimus (L.) 
Palla, B. planiculmis (Fr. Schmidt) Egor., Butomus umbellatus, Eleocharis palustris (L.) 
Roem. et Schult, Glyceria fluitans (L.) R. Br., Hippuris vulgaris L., Oenanthe aquatica 
(L.) Poir, Sagittaria sagittifolia, Scirpus radicans Schkuhr, Sparganium emersum 
Rehm. aomhh npy iot b cooOmecTBax coK)3a Oenanthion aquaticae Hejny ex Neuhausl, 
1959. 

7. OxTorHApoc|)HTbi (ochthohydrophyta). 

Acorus calamus L., Carex vulpina L., Equisetum fluviatile L., Glyceria maxima 
(C. Hartm.) Holmb., Phragmites australis, Scirpus lacustris L., Sparganium erectum L., 
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Typha angustifolia , T. latifolia, T. laxmannii Lepech. flOMHHHpyiOT b coo6mecTBax coio 3 a 
Phragmition communis Koch, 1926. 

8. 3B0XT0(|)HTbi (euochtophyta). 

Carex acuta L., C. riparia , C. vesicaria , Phalaroides arundinacea — flOMHHaHTbi b 
coo6mecTBax nopsmica Magnocaricetalia Pignatti 1953, ynacTByioT b coo6mecTBax coi03a 
Phragmition communis Koch, 1926. 

9. YjiHrHH030cf)HTbi (uliginosophyta). 

Calamagrostis canescens , Comarum palustre L., Galium palustre L., Iris pseudacorus 
L., Lycopus europaeus L., Lythrum salicaria L., Lysimachia vulgaris L., Naumburgia 
thyrsiflora (L.) Reichenb., Persicaria minor (Huds.) Opiz, Ranunculus lingua L., Rumex 
hydrolapathum Huds., Solanum dulcamara L., Sium latifolium L. — conyTCTByionme BHflbi 
b coo6mecTBax Kjiacca Alneta glutinosae Br.-Bl. et Tx. ex Westhoff et al., 1946. 

10. TpnxorHrpoc|)HTbi (trichohygrophyta). 

Lysimachia nummularia L., Ranunculus repens L. ynacTByioT b cooOmecTBax coio3a 
Agropyro-Rumicion crispi Nordhagen, 1940. 

11. rie/ioxToc^HTbi (pelochthophyta). 

Eleocharis ovata , Myosurus minimus , Ranunculus reptans. PacTeHHH stoh rpynnbi — 
«BO,aHbie 3c|)eMepbi», oahojicthhkh, MajieHbKwx pa3MepoB, npoflOJixtHTejibHOCTb hx pa3BH- 
thh He BejiHKa (3—4 He#), ho MOiyr TpOHyTbca b pocT b TeneHHe Bcero BereTaunoHHoro 
ce30Ha, c KOHua Man no ceHTaOpb, h ^axce b OKTaOpe (lOpoBa, 1998). Hx ceMeHa 
npopacTaiOT nocne noHHXteHHH ypoBHa BOflbi h ocymeHHa npH6pe>KHOH nonocbi BOfloeMa. 
rio^oSHbie SKOTonbi Ha Okcko-Aohckoh paBHHHe oueHb pe^KH h Majibi no njiomafln, Ha 
hhx b jihmo3hoh h Ha3eMHOH 3KO(|)a3ax OTMeneH Myosurus minimus. HanOojiee xapaK- 
TepHbin npeflCTaBHTejib pacTeHHH stoh rpynnbi — Eleocharis ovata , b Macce npon3pac- 
Taiomnn Ha necHaHbix otmcjihx PbiOnHCKoro BOflOxpaHHJinma. Ranunculus reptans H3yneH 
HaMH Ha necnaHbix oGHaxceHHHx 03. EaKJiaHOBCKoe (CMOJieHCKoe noo3epbe). B jiHTopajib- 
hoh 3Koc|)a3e (Ha rjiyOnHe 40—100 cm) boaocmob, ncnbiTbiBaiomHx 3HaHHTejibHoe KOJie- 
6aHne ypoBHH boam, pacTeHHH R. reptans MOiyr o6pa30BbiBaTb MHorojieTHiOK) no^Bo^Hyio 
c|)opMy, pa3MHO>KaK)myK)CH BereTaraBHO (Casper, Krausch, 1980). Elpn oOHaxceHHH flHa 
3 th pacreHHa HopMajibHO pa3BHBaioTCfl, uBeTyT h njiOflOHOcaT. Bh^m stoh rpynnbi 
hbjihiotch flOMHHaHTaMH h co^oMHHaHTaMH b cooOmecTBax Kjiacca Isoeto-Nanojuncetea 
Br.-Bl. ex Tx., 1943 (TenHbi, 19936; TapaH, 1994). 3. A. lOpoBa (1998) ^jih HoBropo^- 
ckoh o6ji. npHBO^HT raOnTyajibHO cxoxcne pacTeHHH pa3Hbix SKOJiorHnecKHx rpynn h 
K jiaccoB pacTHTejibHocTH («MHHnaTiopHbie TpaBbi 0 TMejien»): Eleocharis acicularis , 
E. parvula Roem. et Schult., Juncus nastanthus V. Krecz. et Gontsch., Limosella aquatica, 
Littorella uniflora (L.) Aschers., Peplis portula L., Ranunculus reptans , Subularia 
aquatica L., Tillaea aquatica L. 

12. riejioxTOTepoct)HTbi (pelochthotherophyta). 

Bidens tripartita , Persicaria lapathifolia (L.) S. F. Gray, P. hydropiper , Ranunculus 
sceleratus , Rumex maritimus hbjihiotch ^narHOCTHHecKHMH BH^aMH coio3a Bidention 
tripartitae Nordhagen, 1940. 
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SUMMARY 

A key for determination of ecobiomorph groups of hydrophilous plants is proposed. As an 
example, 92 species of plants of the Central Russia are discussed. 
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B ropnoH TyHape Xh6hh b 4 paiaHMHbix no BHflOBOMy cociaBy cooOmecTBax onpeaejieHbi HHaeKC jihctoboh 
noBepxnocTH (HJin) n xjiopoc})HJuibHbiH HHaeKC (XH). jfHana30H BapbnpoBaHHa 3 Thx noKa3aTejien b MHKpo- 
rpynnnpoBKax cooOmecTB cocTaBjiaeT: HJin — 0.99—4.41 m 2 /m 2 ; XH — 0.33—0.97 t/m 2 . 3th BejiHMHHbi 
onpeaejiaiOTca BH^OBbiM pa3Hoo6pa3HeM pacTHTenbHoro noxpoBa h cooTHomeHHeM CTpyKTypHbix 3jieMeHTOB 
Haa3eMHOH c})HTOMaccbi cooOuxecTB. B cooOmecTBax (c yueTOM npoeKTHBHoro noicpbiTHa) pa3JiHHHH MeHee 
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3HaHHTeubHbi: 2.03—2.30m 2 /m 2 m 0.41—0.66 t/m 2 cootbctctbchho. HcKJiioweHHe cocTaBJiaioT cooOmecTBa c 
npeo6jiaaaHneM mxob h jiMmaHHHKOB; me BejiMMHHa HJin (1.31 m 2 /m 2 ) npHHHTa c HeKOTopbiMH .aoiiymeHHHMH. 
JXjih cooOmecTB ropHOti Tymipbi Xh6hh 3HaHeHH» 3thx hhuckcob nojiyneHbi BnepBbie. Mexmy bcjimhhhoh 
roflHMHoro npnpocTa oprauHnecKoro BemecTBa h H3yneHHbiMH HHaeiccaMH ycTaHOBJieHa JiHHeiiHaji 3aBHCHMOCTb. 
06cyxaaeTC5I B03M0)KH0CTb HCn0JIb30BaHHH JIHCTOBOrO H XJ10p0(J)HJUlbH0r0 HHJieKCOB Win KOCBeHHOH OUeHKH 
roziHMHoro npwpocTa opraHHMecKoro BemecTBa b TymipoBbix cooOmecTBax Xh6hh. 

KjiioMeBbie cjioBa: cooOmecTBa ropnow Tymipbi, MHKporpynrmpoBKH, hhackc jihctoboh noBepxHOCTH, 
xjiopocJ)HjijibHbiH HHAeKc, nyaHMHaa npojiyKHHfl. 

OueHKa HaKoruieHHH opraHnnecxoro BemecTBa Heo6xoflHMa ajih KOJiHnecTBeHHOH 
xapaKTepwcTHKH CBH3biBaHna ymepojia pacTHTejibHocTbio. 3to oco6eHiio BaxcHO b jierKo 
yH3BHMbIX H MeAJieHHO BOCCTaHaBJIHBaiOmHXCa COo6meCTBaX TyHflpbl, COCTaB^HIOmHX 
3HanHTejibHyK) HacTb TeppHTOpHH KpanHero CeBepa. Taxwe nccjiejiOBaHHfl cjioxchmx 
MHOrOKOMnOHeHTHbIX CHCTeM Tpe6yiOT He TOJIbKO HCn0JIb30BaHHH HMeiOmHXCH HHCTpy- 
MeHTajibHbix h TeopeTHHecKHx MeTo^OB, ho h pa3pa6oTKH hobmx, 6ojiee coBepuieHHbix h 
MeHee TpyaoeMKHx. 

ripH Onpe^eJieHHH nepBHHHOH npOJiyKTHBHOCTH HCnOJIb3yiOT BeCOBOH MeTOfl (B3BeUIH- 
BaHHe oTflejieHHoro roziHHHoro npnpocTa) hjih 3KOJioro-c|)H3HOJiorHHecKHH, ocHOBaHHbin 
Ha H3yneHHH hhtchchbhocth ynneKHCJiOTHoro ra30o6MeHa b ce30HH0H flHHaMHKe omejib- 
Hbix pacTeHHH h ynacTKOB pacTHTejibHOCTH. OjmaKO He MeHee noKa3aTejibHbiMH h 
HHC jDOpMaTHBHblMH KpHTepHHMH Cj)OTOCHHTeTHHeCKOH npOJiyKTHBHOCTH, n03B0JI5H0mHMH 
cyflHTb o BejiHHHHe roAHHHoro npwpocTa opraHnnecxoro BemecTBa, hbjihiotch hhackc 
JIHCTOBOH nOBepXHOCTH (HJ1I1) H XJIOpO(f)HJIJIbHbIH HH^CKC (XH). floCTynHOCTb H OTHOCH- 
TejibHaa npocTOTa onpe^e/ieHna flaiOT B03M0>KH0CTb Hcnojib30BaTb hx kocbchhoh 
oueHKH aKKyMyjiauHH ynnepofla h HaKonJieiiHH to^hhhoh npoflyximn opraHnnecKoro 
BemecTBa b pacTHTejibHbix coo6mecTBax. 

LJejib ^hhoh pa6oTbi — KOJiHHecTBeHHaa xapaKTepncTHKa jiHCTOBoro h xjiopoc|)HjiJib- 
Horo HHfleKcoB b pa3Hbix no BHAOBOMy cocTaBy coo6mecTBax; oueHKa roflHHHOH npouyx- 
uhh opraHHHecKoro BemecTBa b coo6mecTBax ropHon Tymipbi Xh6hh c noMombio bcjihhhh 
yKa3aiiHbix HHuexcoB. 


MaTepnaJi h MeTO^HKa 

HcCJieAOBaHHa npOBOUHJIH B 4 pacTHTejibHbix COo6meCTBaX (BOpOHHHHO-epiIHKOBCJM, 
BOpOHHHHO-JIHinaHHHKOBOM, KyCTapiIHHKOBO-MOXOBOM H UeTpapHeBO-OCOKOBOM), pacno- 

jioxceHHbix Ha ioro-3anaxmoM cmione ropbi PacByMHopp (oTpor JloBHopp), Ha BbicoTe okojio 
600 m Ha jx yp. m. Ohh othochtch k Han6ojiee pacnpocTpaHeHHbiM THnaM ropHO-TymjpoBbix 
KycTapHHHKOBbix coo6mecTB. MecTooOnTaHHH coo6mecTB ropHon Tyimpbi Xh6hh, a a*e 
pacnojioxceHHbie Ha HeOojibiuHx paccToanHax h c HeOojibiuHMH nepenauaMH bbicot, oneHb 
HeOflHOpOjmbl no yCJlOBHHM MHKpOKJIHMaTa, OTCIOfla M03aHHHOCTb paCTHTeJIbHOrO nOKpOBa 
h 6ojibiuoe hhcjio MHKporpynnnpoBOK, cjiaraiomnx cooOmecTBa. Bbirne Bcero no cxjiOHy 
pacnojioxeno ueTpapneBO-ocoxoBoe coo6mecTBO, npHMepHO Ha 30—40 m HH>xe — bo- 
poiiHHHO-epHHKOBoe. KycTapHHHKOBO-MoxoBoe h BopoHHHHO-JiHinaHHHKOBoe cooOmecTBa 

HaXOmiTCfl nOHTH Ha OAHOH BbICOTe (Ha 50-60 M HHXCe BOpOHHHHO-epHHKOBOro), paCCTO- 

HHne Me>Kjiy hhmh okojio 100 m. Ha npoOHbix njiomaflKax (10 x 10 m) 6buia 3aKapTnpoBana 
ropH30HTajibHa5i CTpyKTypa c BbiHBJieHneM MHKporpynnnpoBOK, onpejiejieHa jiojih xa>KflOH 
H3 hhx b cjioxeHHH pacTHTejibiioro nOKpOBa. 

reo6oTaHH4ecKne onncaunn nccjiejiOBaHHbix cooOmecTB (1—4) npHBefleHbi b Ta6ji. 1. 

1. BopoiiHHHO-epHHKOBaH TyHjipa. YnacTOK pacnoJioxceH Ha nojioroM (ne Gojiee 2—3°) 
dcnoiie 6e3 hctko BbipaxceHiibix 3jieMeHTOB HaHopejibecfia. B cooOmecTBe xopouio Bbipa- 
>Kena apycHocTb. BbicoTa KycTapHHKOBoro h pyca jxo 30—40 cm. 

2. BopOHHHHO-jiHLiiaHHHKOBafl TyHjipa. YnacTOK pacnojioxcen na cyxon njiaToo6pa3- 
hoh njiomaAKe c Bbipa)KeHHbiMH sjieMeiiTaMH HaHopejibe^a b BHjie KaMHeil na naTHax 
MejiKome6HHCToro rojioro rpyHTa. ^pycHOCTb xopomo Bbipa>xeHa. 

3. KycTapHHMKOBO-MOxoBaa Tyimpa. YnacTOK pacnojioxceH b noHHxceHHH pejibe(J)a c 
noBbiLneniibiM yBjia>KHeHHeM h 3anajiHHaMH c 3acTOHHOH bojjoh. 
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TABJIMUA 1 

Bhuoboh cocTaB pacTHTejibHbix cooGmecTB ropHoft TyH^pbi Xh6hh 


Coo6mecTBo 


Il0Ka3aTeJib (%) 

1 

2 

3 

4 

npoeKTHBHoe noi 

06mee 

cpbiTHe, % 

100 

75 

95 

85 

KycTapHMKOBbift apyc 

25 

— 

10 

— 

TpaBBHO-KycTapHHHKOBbiH apyc 

75 

40 

75 

70 

MOXOBO-JIHUiaHHHKOBblH flpyC 

25 

50 

25 

35 

Bcero 

25 

20 

34 

18 

Hhcjio bhuob 




B TOM HHCJie 





KyCTapHHKM 

3 

1 

2 

— 

KyCTapHHHKH 

7 

8 

11 

5 

TpaBbi 

7 

2 

10 

5 

Moxoo6pa3Hbie 

2 

2 

6 

5 

JIHlliaMHHKM 

i 6 

7 

j 5 

3 

npoeKTHBHoe nOKpbl 

Empetrum hermaphroditum Hagerup. 

THe BHUOB, 

20 

% 

15 - 

50 

5 

Festuca ovina L. 

15 

5 

1 

15 

Vaccinium vitis-idaea L. 

5 

5 

< 1 

3 

Carex bigelowii Torr. ex Schwein 

1 

1 

1 

35 

Betula nana L. 

21 

< 1 

10 

— 

Vaccinium uliginosum L. 

1 

1 

1 

— 

Loiseleuria procumbens (L.) Desv. 

— 

< 1 

< 1 

< 1 

Linnaea borealis L. 

< 1 

< 1 

< 1 

— 

Phyllodoce caerulea (L.) Bab. 

1 

— 

3 

3 

Solidago lapponica With. 

5 

— 

< 1 

< 1 

Vaccinium myrtillus L. 

• 10 

— 

7 

— 

Arctous alpina (L.) Niedenzu 

5 

15 

— 

— 

Salix glauca L. 

2 

— 

1 

— 

Melampyrum sylvaticum L. 

< 1 

— 

— 

— 

Diapensia lapponica L. 

— 

< 1 

— 

— 

Calluna vulgaris (L.) Hill 

— 

— 

5 

— 

Dryas octopetala L. 

— 

— 

< 1 

— 

Andromeda polifolia L. 

— 

— 

< 1 

— 

Harrimanella hypnoides (L.) Cov. 

— 

— 

— 

7 

Juniperus sibirica Burgsd. 

2 

— 

— 

— 

Arctostaphylos uva-ursi (L.) Spreng. 

— 

5 

— 

— 

Salix reticulata L. 

— 

— 

1 

— 

Juncus trifidus L. 

- 

— 

— 

3 

Trientalis europaea L. 

< 1 

— 

< 1 

— 

Hieracium alpinum L. 

1 

— 

— 

— 

Polygonum viviparum L. 

— 

— 

< 1 

— 

Trollius europaeus L. 

— 

— 

< 1 

— 

Viola montana L. 

— 

— 

< 1 

— 

Bartsia alpina L. 

— 

— 

< 1 

— 

Antennaria dioica (L.) Gaertn. 

— 

— 

< 1 

— ' 

Lycopodium dubium Zoega 

< 1 

— 

— 

— 

L. clavatum L. 

— 

— 

< 1 

< 1 

Polytrichum commune (Hedw.) 

< 1 

15 

1 

1 
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TABJIHUA 1 (npodojiMenue) 


FloKa3aTejib (%) 

CoobmecTBo 

1 

2 

n 

3 

4 

Poly trichum strictum Brid. 

— 

— 

< 1 

_ 

P. juniperinum Hedw. 

— 

— 

— 

< 1 

Pleurozium schreberi (Brid.) Miff 

< 1 

5 

— 

— 

Sanionia uncinata (Hedw.) Loeske 

— 

— 

5 

1 

Hylocomium splendens (Hedw.) B. S. G. 

— 

— 

5 

— 

Kiaeria starkei (Web. et Mohr) J. Hag. 

— 

— 

5 

— 

Dicranum majus Turn. 

— 

— 

1 

1 

D. congestum Brid. 

— 

— 

— 

1 

Cetraria islandica (L.) Ach. 

20 

10 

5 

- 25 

C. nivalis (L.) Ach. 

1 

20 

1 

— 

Cladina mitis (Sandst.) Hale et W. Culb. 

5 

5 

3 

8 

C. stellaris (Opis.) Brodo 

1 

1 

— 

— 

Cladonia ecmocyna (Ach.) Nyl. 

< 1 

1 

< 1 

— 

Alectoria ochroleuca (Hoffm.) Mass. 

— 

1 

— 

— 

A. nigricans (Ach.) Nyl. 

— 

< 1 

— 

— 

Stereocaulon paschale (L.) Hoffm. 

< 1 

— 

< 1 

3 


IlpHMeHaHHe. JlaTHHCKHe Ha3BanMH pacTeHMH npHBezieHbi no cboakbm: cocyancTbie pacTeHHH — C. K. He- 
penaHOB (1995), Moxoo6pa3Hbie — M. C. MmaTOB, 0. M. A^OHMHa (1992), JimuaHHHKH — R. Santesson (1993). 
Tynapa: 1 — BopoHMHHo-epHnKOBan, 2 — BopoHMMHO-jiHiuanHMKOBafl, 3 — KycTapHn i iKOBo-MoxoBa*i, 4 — 
ueTpapneBO-ocoKOBaH. 


4. UeTpapneBO-ocoKOBaH Tymtpa. YHacTOK pacnonoxceH Ha nonoron c HeOojibinnM 
(OKOJIO 1°) yKJlOHOM nJlOmaflKe, 3aKpbIT0H C K)rO-BOCTOHHOH CTOpOHbl yBaJIOM, B CBH3H c 
neM TaiiHHe CHera 3aaep>KHBaeTCH ^o cepe^HHbi mojia, oOecnennBafl noBbimeHHoe yBjiaxc- 
HeHHe b HaHajie BereTaunn. HaHopejibecj) BKjnonaeT naTHa MejncomeOHncToro rpyHTa c 
KaMHHMH. 

KaK BHflHO H3 Ta6ji. 1, H3yneHHbie cooOmecTBa pa3JiHHaioTCfl no o6meMy npoeKTHBHO- 
My nOKpbITHK) (nn): BOpOHHHHO-epHHKOBOe H KyCTapHHHKOBO-MOXOBOe HMeiOT noyTH 
coMKHyTbin pacTHTeJibHbin noKpoB. riHTHa ronoro rpyHTa cocTaBjnuoT 15 % b ueTpapne- 
BO-OCOKOBOM H 25 % B BOpOHHHHO-JIHLUaHHHKOBOM COOGmeCTBaX. 

CaMblH 6oraTbIH BH^OBOH COCTaB BblflBJieH B KyCTapHHHKOBO-MOXOBOM COo6meCTBe — 
34 BHfla. CpeflH )KH3HeHHbix cf)opM 3flecb npeo6jia,aaK)T KycTapHHHKn (11) h TpaBbi 
(10 bh,uob). H 3 KycTapHHHKOB ^OMHHHpyiOT Empetrum hermaphroditum , Vaccinium myr- 
tillus, Calluna vulgaris. MoxoBO-jinmaHHHKOBbiH apyc cocTaBjnnoT 6 bh^ob MOxoo6pa3- 
Hbix c npeoOjiaaaHHeM Sanionia uncinata, Hylocomium splendens, Kiaeria starkei h 
5 bhj 3 ,ob jiHmaHHHKOB (rnaBHbiM o6pa30M Cetraria islandica h Cladina mitis). 

B BOpOHHHHO-epHHKOBOM H BOpOHHHHO-JIHUiaHHHKOBOM COoGlIjeCTBaX 15 BHflOB 5IBJI5I- 
IOTCH o6mHMH. llepBOe H3 HHX OTJIHHaeTCfl xopomo BbipaXCeHHbIM KyCTapHHKOBbIM HpyCOM 
c npeoOnaflaHHeM Betula nana , 3HaHHTejibHyio HacTb b noKpoBe cocTaBJimoT Festuca ovina 
(15 %) h Cetraria islandica (25 %). Bo BTOpOM cooOmecTBe KycTapHHKOBbin apyc 
OTcyTCTByeT, a TpaBHHO-KycTapHHHKOBbin npe^CTaBJieH b ochobhom Empetrum hermaph¬ 
roditum h Arctous alpina (no 15 %), MOxoBO-JinmaHHHKOBbiH apyc — Polytrichum 
commune h Pleurozium schreberi (Bcero 20 %), 3 BH^aMH unman hhkob (n3 7) — Cetraria 
islandica, C. nivalis n Cladina mitis (35 % nil). 

Oco 6 oe MecTO cpe^n H3yneHHbix cooOmecTB 3aHHMaeT ueTpapneBo-ocoxoBoe, b 
kotopom BbiHBjieHo 18 BHflOB. B cbjbh co cBoeo6pa3neM pejibe^a n ycnoBHil yBJiaxcHe- 
hhh 3 jaecb MHoro Festuca ovina (15 %) n Carex bigelowii (35 %), cpe^n KycTapHHHKOB 
TonbKO b 3tom cooOmecTBe BCTpeHaeTca Harrimanella hypnoides (7 %). Moxoo 6 pa 3 Hbix 
5 bhaob, ho c He 3 HaHHTejibHbiM nil; JinmanHHKOB Bcero 3 Bn^a, 1111 Cetraria islandica — 
25 %. 
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TABJTHUA 2 

CrpyKTypa pacTHTejibHbix coobmecTB ropHoir Tynupbi Xh6hh 


Coo6mecTBo 

MnKporpynrmpoBKH (aoMHHwpyiomHe bhum) 

Nq 

IlpoeKTH BHOe 
noKpbiTue, % 

BopOHHHHO- 

TpaBBHo-KycTapHMHKOBaH (Empetrum hermaphroditum + 

1 

43 

epHHKOBOe 

Vaccinium myrtillus + Solidago lapponica + Festuca ovina) 
JImnaMHHKOBa5i (Cladina mitis + Cetraria islandica + 
Vaccinium vitis-idaea) 

2 

16 


BopoHHMHaa (Empetrum hermaphroditum + Vaccinium 
vitis-idaea + Cladonia ecmocyna) 

3 

16 


EpHHKOBaa (Betula nana + Vaccinium myrtillus + Cetraria 
islandica) 

4 

21 


HBOBan (Salix glauca + Empetrum hermaphroditum + 

5 

2 


Cetraria islandica) 

MoxoKeBejibHHKOBaa (Juniperus sibirica + Vaccinium 
myrtillus + Cetraria islandica) 

6 

2 

BopOHHHHO- 

ApicroycoBaa (Arctous alpina + Vaccinium vitis-idaea + 

1 

15 

JIHUiaMHHKOBOe 

Cetraria nivalis) 

JlmuaHHHKOBafl (Cetraria nivalis + Alectoria ochroleuca + 
Vaccinium vitis-idaea) 

2 

27 


TojioKHflHKOBafl (Arctostaphylos uva-ursi + Vaccinium 
vitis-idaea + Cladina mitis) 

3 

6 


MoxoBo-KycTapHHHKOBan (Polytrichum commune + 
Empetrum hermaphroditum + Vaccinium vitis-idaea) 

4 

26 

% 

riycTomb (lcaMHH, miTHa rojioro rpyHTa) 


24 

KyCTapHHHKO- 

BepecKo-MoxoBa5i (Mxh + Calluna vulgaris + Festuca 

1 

5 

BO-MOXOBOe 

ovina + Carex bigelowii) 

HBOBo-MoxoBan (Mxh + Salix reticulata + Empetrum 
hermaphroditum) 

2 

3 


MoxoBo-KycTapHHHKOBan (Empetrum hermaphroditum + 
Salix glauca + Mxh) 

3 

17 


KycTapHHHKOBaa (Dryas octopetala + Empetrum 
hermaphroditum + Loiseleuria procumbens + Phyllodoce 
caerulea + Betula nana) 

4 

9 


MoxoBo-epHHKOBafl (Betula nana + Mxh) 

5 

15 


BopoHMHHa5i (Empetrum hermaphroditum + Betula nana 
+ Vaccinium uliginosum) 

6 

38 


MepHHHHan (Vaccinium myrtillus + Cladina mitis + 
Solidago lapponica) 

7 

! 9 


IlycTomb (xaMHH, ruiTHa rojioro rpyHTa) 


4 

UeTpapweBo- 

UeTpapHeBo-(J)HjT^oAouHeBan (Phyllodoce caerulea + 

1 

7 

OCOKOBOe 

Cetraria islandica) 

LJeTpapHeBo-rappHMaHejumeBafl (Harrimanella hypnoides 
+ Cetraria islandica) 

2 

11 


UeTpapHeBo-ocoKOBan (Carex bigelowii + Festuca ovina 
+ Cetraria islandica) 

3 

67 


riycTouib (xaMHH, nflTHa rojioro rpyHTa) 


15 


06luhmh .zyiH 4 coo6mecTB BHflaMH hbjihiotch Empetrum hermaphroditum, Vaccinium 
vitis-idaea, Festuca ovina, Carex bigelowii, Polytrichum commune, Cetraria islandica, 
Cladina mitis. B 3 coo6mecTBax BCTpenaioTca Betula nana, Vaccinium vitis-idaea; 
Loiseleuria procumbens, Linnaea borealis, Phyllodoce caerulea, Solidago lapponica. 

fljiH Bcex n3yHemibix coo6mecTB xapaKTepHa HecwiopoaHafl ropH30HTajibHan CTpyx- 
Typa HeperyjiapHo-M03aHHHoro Tuna (MaTBeeBa, 1998), o6ycjiOBJieHnaH xapaKTepoM pocTa 
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cocTaBjifliomnx cooOmecTBO bhziob. 3jieMeHTbi c})HToreHHOH M03anKH (MHKporpynnnpoB- 
kh) BbiziejiajiH h Ha3biBajiH no npeoGjiaziaioiiiHM BHZiaM n b ziaJibHenmeM yTOHHfljin Ha 
ocHOBe npoeKTHBHoro riOKpbiTHfl n 3anaca Hazi3eMHOH ^HTOMaccbi zioMHHHpyioniHx bhziob 
pacTeHHH (Ta6ji'. 2). 

3anac, CTpyKTypy c})HTOMaccbi n rozwHHbin npnpocT b cooOmecTBax onpeziejnuiH, 
Hcnojib3ya o6menpHH5iTbie MeTOZinnecKne peKOMeHziaunH no H3yHeHHio nepBHMHon npo- 
^ykTHBHocTH b TyHzipax (AjieKcaHjipoBa, 1958; Pozihh h zip., 1968; AnzipefluiKHHa, 1972; 
TpoueHKo, 1972; Ea3HjieBHH n zip., 1978). MaTepnajibi no ropH30HTajibHon CTpyKType, 
3anacy cfmTOMaccbi H rozinnHOMy npnpocTy nccjieziOBaHHbix pacTHTejibHbix coo6mecTB 
ony6jiHKOBaHbi paHee (JlyKb^HOBa n zip., 1990; IlojiHTOBa, 1991; UJMaKOBa n zip., 1996). 
B 3aBHCHMOCTH ot cjio>khocth cooOmecTBa 3aienazibiBajiH ot 10 zio 48 yneTHbix nnomaziOK 
pa3MepoM 25 x 25 cm. 

MeTOziOM OTnenaTKOB Ha pe^JieKCHon OyMare b nepnozi nonnoro pa3BHTna jihctoboh 
noBepxHocTH pacTeHHH onpezien^jin nnouiazib accnMHJinpyiomHX opraHOB Bcex bhziob 
cocyzmcTbix pacTeHHH n coziepxaHne b hhx cyxon Maccbi. 3aTeM paccnnibiBajin OTHOine- 
nne aOcojnoTno-cyxon Maccbi jincTbeB H3MepeHHbix pacTeHHH k hx njiomazm (Ylin — 
yziejibHaa noBepxnocTHaa nnoTHocTb, t/m 2 ). Hcnojib3ya ziaHHbie no aOcojnoTHO-cyxon 
Macce accHMHJinpyiouiHX opraHOB Bcex bhziob pacTeHHH nccjieziyeMbix MHKporpynnnpoBOK 
n cooOmecTB (b nepecneTe na 1 m 2 ), a TaK>xe YYIU zyifl Tex *e bhziob, onpeziejuuin hhzickc 

JIHCTOBOH nOBepXHOCTH (HJII1 - M 2 /m 2 ). B CB5I3H C TeM, HTO OnpezieJIHTb ynn ZUl^ 

MOxoo6pa3Hbix h jiHmaiiHHKOB HeB03M0>KH0, b Tex MHKporpynnnpoBKax, rzie ohh abjia- 
IOTC5I ZlOMHHaHTaMH B paCTHTCJlbHOM nOKpOBe, BeJIHHHHy HHZieKCa JIHCTOBOH noBepxHocTH 
ycjiOBHO yBejiHHHBajiH Ha 1 (cnjiouiHOH noKpoB). B Tex MHKporpynnnpoBKax, rzie 
npoeKTHBHoe noxpbiTHe HeMHoroHHCjienHbix MOxoo6pa3Hbix h JiHmaiiHHKOB, cxpbiTbix 
nozi noKpoBOM uBeTKOBbix pacTeHHH, cocTaBJHuio MeHee 10%, BejiHHHHy HJin zum hhx 
He yHHTbiBajin. 

CoziepxcaHHe 3ejieHbix nnrMeHTOB b jincTbax pacTeHHH nccjieziyeMbix cooOuiecTB 
onpeziejiajin MHoroKpaTHO, b tom HHCjie zuifl TajuiOMOB jiHinanHHKOB h 3ejieHbix HacTeii 
Moxoo6pa3Hbix, no oOmenpniniTbiM MeToziHKaM (CanoxcHHKOB h zip., 1978; Lichtenthaler, 
Wellburn, 1983). Xjiopo^njuibHbin Huziexc (XH) BbiHHCJiajin KaK *cyMMapHoe kojihhc- 

CTBO (r) XJlOpO^HJlJlOB a H b B JlHCTbflX COOTBeTCTByiOUlHX paCTeHHH Ha 1 M 2 nOBepXHO- 
cth noHBbi, 3aHHMaeMoii cooOuiecTBOM (TapneBCKHH, 1977; TapneBCKHH, AHzipnanoBa, 
1980). 

Ot6op npo6 ziJifl onpeziejieHHfl bcjihhhh HJin h XH npoBOzinjiH oziHOBpeMeHHO, c 
ozihhx h Tex xce pacTeHHH. OrnnOKa onpeziejieHHfl cTpyKTypHbix 3JieMeHTOB cf)HTOMaccbi, 
a Taxxce pa3MepoB njiouiaziH JincTbeB h coziepxcanna b hhx 3ejieHbix nnrMeHTOB b 
G ojibniHHCTBe cjiynaeB He npeBbimajia 15 — 17 %. 


Pe3yjibTaTbi h oGcyaoieHHe 

HHZieKC JIHCTOBOH noBepxHocTH (HJin) 

Mbi onpeziejiHjiH HJin noHTH zuifl Bcex 50 bhziob cocyzmcTbix pacTeHHH, KOTopbie 
npoH3pacTajiH na HCCjieziyeMbix onbiTHbix njiouiaziKax (pnc. 1 — 4). 3th ziaHHbie ABjiatOTCfl 
nepBbiMH, nojiyneHHbiMH zuifl TyHzipoBbix pacTeHHH Xh6hh. BapbHpoBaHHe bcjihhhh HJin 
b HCCjieziOBaHHbix cooOmecTBax 6biJio BecbMa hihpokhm — ot 0.99 m 2 /m 2 b MHKporpyn- 
nnpoBKax c ziOMHiinpoBaHneM Vaccinium myrtillus zio 4.41 m 2 /m 2 b MHKporpynnnpoBKax 
c Juniperus sibirica (ja6ji. 3). Ha pnc. 1 — 4 moxcho BHZieTb, hto HJin ozihhx h Tex xte 

BHZIOB MOXCeT CHJlbHO pa3JIHHaTbC5I B 3aBHCHMOCTH OT CTeneHH ynaCTHfl B paCTHTCJlbHOM 
noKpoBe Toro hjih HHoro cooOmecTBa, ocoOeHHO 3 to othochtca k BnziaM-ziOMHHaHTaM, 
TaKHM KaK Empetrum hermaphroditum, Betula nana, Festuca ovina. 

HJin OTZiejibHoro pacTeHHH onpeziejiaeTca cooTHomeHneM CTpyKTypHbix 3jieMeHTOB 
Hazi3eMHon cf>HTOMaccbi (accHMHJiHpyiomen h MHorojieTHen ozipeBecHeBuieii) h yziejibHon 
noBepxHocTH jincTa. Ozihh h tot xte bhzi MoxceT HMeTb b ozihoh MHKporpynnnpoBKe, eCJlH 
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Vaccinium vitis-idaea 



PHC. 1. HHfleKC JIHCTOBOH nOBepXHOCTH COCy^HCTblX paCTeHHH BOpOHHHHO-epHHKOBOrO COOftmeCTBa. 
I—6 — MHKporpynnHpOBKH (cm. Ta6ji. 2). no och opflHHaT — HJin, m 2 /m 2 . 


Solidago lapponica 







1—4 — MHKporpynnwpoBKH (cm. Ta6ji. 2). flo och opnHHaT — HJin, m 2 /m 2 . 


oh flOMHHaHT, BbicoKHH HJin, a b flpyroii — oneHb hh3khh, ecjiH npejjCTaBJieHbi 
eziHHHHHbie pacTeHH^. fljin coo6mecTBa HJin 3aBHCHT ot aojih ynacTna b hhx pa 3 JiHHHbix 
no cocTaBy MHKporpynnnpoBOK. Oco6chho CHJibHoe bjih^hhc Ha BejiHHHHy HJin oxa 3 bi- 
BaeT npncyTCTBHe b pacTHTejibHOM noKpoBe mxob h jiHinaHHHKOB H3-3a TpyaHocTH 
onpeziejieHHa rniomaxiH accHMHjinpyiomHx opraHOB. BejiHHHHy jiHCTOBoro HHjjeKca coo6- 
mecTB rjiaBHbiM o6pa30M onpe^ejifleT pa3Mep jincTbeB uBeTKOBbix pacTeHHH. B bopohhh- 
HO-epHHKOBOM, KyCTapHHHKOBO-MOXOBOM H UeTpapneBO-OCOKOBOM C 006 meCTBaX JJOJI5I 

TpaB5ino-KycTapHHHKOBoro npyca (Ta6ji. 1) non™ ojjHHaKOBa — nn 70—75 %, ana hhx 

BeJIHHHHbl HJlfl pa3JlHHaiOTCa He3HaHHTejlbHO- 2.03 - 2.30 M 2 /m 2 . B BOpOHHHHO-JlHUiaH- 

hhkobom cooOmecTBe nn TpaBflHO-icycTapHHHKOBoro apyca — 40 %, cootbctctbchho 
HJin — 1.31 m 2 /m 2 (Ta6ji. 3). 

nojiyneHHbie HaMH jjaHHbie xoporno corjiacyiOTca c cooTBeTCTByiomHMH CBexieHHflMH 
flpyrnx aBTopoB no TyHjjpoBOH 30He. fljw nepexBaTa cojiHeHHoro CBeTa TyHjjpoBbie 
pacTHTejibHbie cooOmecTBa pacnojiaraiOT noBepxnocTbio JincTbeB ot 0.5 jxo 2.5 m 2 /m 2 
(Dennis, Tieszen, 1972; Tieszen, 1972a, b; Lieth, Whittaker, 1975; Svoboda, 1977; fleeBa 
h jx p., 1982). B TyH^poBbix cooOmecTBax Ha Mbice Bappoy (Ajiflcica) c npeoOjiajtaHHeM 
3jiaKOB h ocok 6biJia oTMeneHa nojioxcHTejibHaa B3aHMOCB5i3b Mexqjy HJin h nepBHHHon 
npojiyKTHBHOCTbK) (Dennis, Tieszen, 1972). 

3aBHCHMOCTb Mexgjy roxiHHHbiM npnpocTOM opraHHnecKoro BemecTBa h HJin b pa 3 Hbix 
cooGmecTBax ropHoii TyH^pbi Xh6hh 0Ka3ajiacb jinHennon. CBoOoxiHbiH qjieH ypaBHeHna 
H K03(})(J)HUHeHT perpeCCHH HMeJIH BbICOKyK) 3HaHHMOCTb. BapbHpOBaHHe 3THX nOKa3aTe- 
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Linnaea borealis 



Antennaria dioica 




























PhC. 4. HHAeKC J1HCT0B0H FIOBepXHOCTH COCyflHCTblX paCTCHHH UeTpapHCBO-OCOKOBOrO COoSmeCTBa. 
1—3 — MHKporpynnnpoBKH (cm. TaCji. 2). flo och opaHHaT — HJin, m 2 /m 2 . 


TABJIMUA 3 

Mhackc jihctoboh noBepxHocTH (HJin) b coo6mecTBax roj5HOH Tynupbi 




MHaeKC JTMCTOBOH TlOBepXHOCTM, M 2 /M 2 


CO- 

oOmecTBa 

Coo6me- 

CTBO 



MnKporpynnMpoBKH 1 




1 

2 

3 

4 

5 

6 

7 

B IieJIOM 

Bopo- 

HH4HO- 

epHHKOBOe 

2.30 ±0.33 

1.45 ±0.07 

2.50 ±0.35 

2.50 ±0.35 

2.40 ±0.17 

4.41 ±0.89 

- 

2.30 ±0.04 

Bopo- 

HMHHO- 

JlHliiaHHH- 

KOBOe 

1.60 ±0.13 

1.76 ±0.15 

1.63 ± 0.11 

1.90 ±0.18 




1.31 ±0.04 

Kyciap- 

HHHKOBO- 

MOXOBOe 

2.19 ±0.03 

2.59 ±0.09 

1.81 ±0.18 

1.50 ±0.37 

3.19 ±0.30 

1.11 ±0.07 

0.99 ±0.01 

2.03 ± 0.02 

UeTpapH- 

eBO-OCOKO- 

Boe 

2.66 ± 0.03 

1.82 ±0.04 

2.47 ± 0.07 





2.28 ± 0.05 


npHMenaHHe. MwKporpynriMpoBKM — 1—7 (cm. Ta6;i. 2). 
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jieii b H3yneHHbix coo6mecTBax He npeBbiuiano 10—15 %, hto no3BOJiHjio nojiynnTb o6mee 
ypaBHeHHe no uaHHbiM 3a Becb nepnou nccjieuoBaHnn c BbicoKHMH K03c}x})HUHeHTaMH 
Koppeji^unn (r = 0.83) h ueTepMHHaunn (/? 2 = 68.4): 

y = 59.70 + 53.1 6jc, rue x — HJIFI, npn n = 98 h p < 0.05. 

AHajiH3 nojiyneHHbix uaHHbix noKa3aji, hto b MHKporpynnnpoBKax, rue uoMHHnpyiOT 
JlHHiaHHHKH H M0X006pa3Hbie, CB5I3b He UOCTOBepHa. fl03T0My HCn0Jlb30BaHHe HJin 
b TaKHx cjiynaax b xanecTBe xpHTepna uJifl onpeueueHna aKKyMyjmunn C0 2 He xop- 
peKTHO. 


XjlOpO(J)HJIJIbHbIH HHfleKC (XM) 

BaxcHbiM noKa3aTejieM noTeHunajibHon cnocoGHOCTH pacTHTejibHoro noKpoBa k cba- 
3biBaHHio aTMOcc|)epHoro ymepoua ^BJiaeTca couepxtaHne xjiopo^Hjiua, onpeuenaeMoe npn 
nojiHOM pa3BHTHH HHCTbeB. Hame Bcero stot noKa3aTejib ncnojib3yeTca ju in oueHKH 
OTHomeHHfl OTjiejibHoro Bnua k ycnoBHAM oGnTaHna (KopmoineHKo, CojiOBbeBa, 1992, 
1994). He MeHee HHTepecHO h HH(J)opMaTHBHo ero npnMeHeHne ana oueHKH ^otochhtc- 
THHecKon npouyxTHBHocTH cooGmecTB (UejibHHKep, MajiKHHa, 1994; Bopohhh h up., 
1997). XnopocJ)HJiJibHbiH HHueKC MOxceT cjryxHTb napaMeTpoM una cpaBHeHna pacTHTenb- 
Hbix KOMnoHeHTOB pa3JiHHHOH MopcjDOJiornn h cncTeMaTHHecxoro nonoxceHna (Tieszen, 
Johnson, 1968). B JiHTepaType una Ha3eMHbix cooGmecTB pa3Hbix 3oh npnBOUflTca 
BejiHHHHbi XH — 1—4 t/m 2 (Anderson, 1967; Johnson, Kelley, 1970; Kira, 1975), una 
coo6mecTB ajibnnncKon TyHupw — 0.18—0.90 t/m 2 (Bliss, 1966), ujia ocokobmx h 
HBHjKOBbix TyHup CeBepHon Ajiackh — 0.32—0.77 t/m 2 (Tieszen, Johnson, 1968). 

Mbi onpeuejifljin XH uJifl Tex xce pacTeHHH, hto h HJII1. 3Ta HH^opMauna una 
cooGmecTB ropHon TyHupbi Xh6hh Taxxce uaHa BnepBbie. B MHKporpynnnpoBKax n 
cooGmecTBax b 3 aBHCHM0CTH ot BHUOBoro cocTaBa h nnoTHOCTH pacTHTejibHoro noKpoBa 
XH H3MeHaeTC^ ot 0.^33 uo 0.97 t/m 2 (pnc. 5). B GojibmnHCTBe nccjieuoBaHHbix Mnxpo- 
rpynnHpoBOK XH HaxounTca b npeuenax 0.55 — 0.60 t/m 2 . CpaBneHne aHajiornHHbix no 
UOMHHnpyiomeMy Bnuy MHKporpynnnpoBOK (HanpnMep, bopohhhhmx) b pa3Hbix cooGiuec- 
TBax noKa3ajio, hto b BoponHHHO-epHHKOBOM cooGmecTBe, rue pacTHTejibHbin noKpoB 
njioTHbin, cJ)HTOMacca accHMHJinpyiomHx opraHOB cocTaBJiaeT okojio 400 t/m 2 , XH — 
0.58 r/M 2 , a B KyCTapHHHKOBO-MOXOBOM COoGmeCTBe COOTBeTCTBeHHO 160 H 0.36 t / m 2 . Ecjth 
C paBHHTb JlHHiaHHHKOBbie MHKporpynnnpOBKH B BOpOHHHHO-epHHKOBOM H BOpOHHHHO-JlH- 

UiaHHHKOBOM COoGlUeCTBaX, TO BeJIHHHHa XH B HHX npaKTHHeCKH OUHHaKOBa - 0.40 H 

0.39 t/m 2 . HanGojibuiee 3HaneHne XH OTMeneHO b MHKporpynnnpoBKax c uoMHHnpoBaHH- 
eM jincTonauHbix n BeHH03ejieHbix KycTapHHKOB n KycTapHHHKOB (, Juniperus sibirica, Salix 
glauca , S. reticulata, Betula nana, Calluna vulgaris) — 0.75—0.90 r/M 2 , caMbin hh3- 
khh — b Tex, rue b noKpoBe Mnoro jinmanHHKOB. 

B uejibix cooGmecTBax pacnpeueneHne 3eueHoro nnrMeHTa Gonee paBHOMepHO, neM b 
OTuenbHbix pacTeHnax n nx nacTax, nosTOMy couepxcaHne xjiopo^njuia na eunnnuy 
njiomaun npnMepHO ounnaKOBO b pa3Hbix cooGmecTBax (OuyM, 1986). flnana3on BenHHHH 
XH b H3yHeHHbix HaMH cooGmecTBax XhGhh — 0.41—0.66 t/m 2 — 3HaHHTejibH0 MeHbme, 
neM b cjiaraioiunx hx MHKporpynnnpoBKax — 0.33—0.97 r/M 2 (pnc. 5). 

3aBHCHMOCTb XH ot CTpyKTypbi pacTHTejibHoro noxpoBa n ynacTHfl b HeM pacTeHHH 
pa3Hbix xcH3HeHHbix c})opM noxa3aHa b TaGji. 4, rue mo>kho BnueTb, hto HanGonee BbicoKne 
3HaHeHH5I HHUeKCa COOTBeTCTByiOT UOMHHHpOBaHHK) TOH HJ1H HHOH XCH3HeHHOH (})OpMbI 
pacTeHHH b MHKporpynnnpoBKax. 

06mee couepxcaHne xuopo^nujia b pacTHTeubHOM noxpoBe MO)KeT KoppeunpoBaTb c 

BeJIHHHHOH rOUHHHOH npOUyKUHH, eCJlH HeT OrpaHHHHBaiOlUHX (J)aKTOpOB. HaJIHHHe TaKOH 

KoppejwuHH ycTaHOBJieHo pauoM aBTopoB KaK una ecTecTBeHHbix cooGmecTB, Tax n unu 
arpo43HTOueH030B (Bray, 1960; Billore, Mall, 1975; UejibHnxep, MajiKHHa, 1994; Bopo- 
hhh n up., 1995, 1997). Harnn nccjieuoBanna nouTBepxcuaiOT cyiuecTBOBaHne Taxon cbjbh. 
3aBncnMOCTb rounHHoro npnpocTa ot xjiopocJ)njuibHoro HHuexca b H3yHeHHbix cooGiue- 
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BopOHHHHO-epHHKOBOe 
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mi 
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□ 7 


Phc. 5. XjiopocfiHjijibHbiH HHaeKC b MHKporpynnnpoBKax h cooOmecTBax ropHoil TyHapbi. 

Ilo och aCcuncc — 1 — 7 — MHKporpynrmpoBKii (cm. Ta6ji. 2). A, E, B, T — coo6mecTBO b uejiOM c yneTOM npoeKTHBHoro 

riOKpblTHJJ. no OCH OpflHHaT — XH, mt/m 2 . 

CTBax OKa3ajiacb jihhchhoh (noflxoxi k nojiyneHHK) ypaBneHHH aHanornHeH yica3aHHOMy 
Bbiine xuiii HJin): 

y = 6.68 + 256.84x, me x — XH, npn n = 98, p < 0.05, r = 0.88, R 2 = 65.6. 

B npe^ejiax bcjihmhh XH ot 0.50 jxo 0.80 r/ m 2 npnMeHeHHe nojiyneHHoro ypaBHeHHfl 
flaeT 3HaHeHH5i ro^HHHon npoAyKunn c oihh 6 koh He 6 onee 15 % no cpaBHeHHK) c 
TaxoBbiMH fljia Tex xce coo 6 mecTB no BecoBOMy MeTO,ay. npn XH MeHbiue 0.50 t/m 2 ouinGKa 
npn pacneTe ro^HMHoro npnpocTa moxcct xiocTHraTb 25 % b 3aBHCHM0CTH ot BH^OBoro 
cocTaBa, mto ocoOeHHO npo^BJiaeTca b jiHinaiiHHKOBbix h moxobwx MHKporpynnnpoBKax. 


TABJIHUA 4 


XjIOpO<})HJIJIbHbIH MHaeKC (XH) B COo6meCTBaX ropHOH TyH^pbl, Mr/M 2 


CooGmecTBo 

X<H3HeHHbie 

(jDOpMbl 

pacTeHMH 



MHKporpynnupoBKa 


« 

1 

2 

3 

4 

5 

6 

7 

BopOHHHHO- 

BK 

131 

46 

442 

75 

123 

727 

_ 

epHHKOBOe 

JIK, TM 

528 

71 

100 

591 

593 

91 

— 


JI 

44 

288 

17 

68 

28 

104 

— 


M 

39 

56 

10 

25 

47 

51 

- 

BopOHHHHO-JlH- 

BK 

90 

158 

424 

297 

— 

— 

— 

maHHMKOBoe 

JIK, TM 

347 

57 

18 

174 

— 

— 

— 


JI 

11 

146 

32 

41 

— 

— 

— 


M 

8 

23 

40 

221 

— 

- 

- 

KyCTapHHHKOBO- 

BK 

204 

133 

232 

498 

184 

246 

23 

MOXOBOe 

JIK, TM 

128 

407 

199 

42 

500 

102 

221 


JI 

19 

1 

10 

26 

3 

6 

14 


M 

476 

398 

218 

14 

67 

6 

75 

UeTpapHeBO-oco- 

BK 

330 

222 

37 

— 

— 

— 

— 

KOBOe 

TM 

169 

72 

459 

— 

— 

— 

— 


JI 

51 

35 

21 

— 

— ' 

— 

— 


M 

38 

104 

18 

— 

— 

— 

— 


flpHMeHaHHe. MmcporpyririMpoBKH — 1—7 (cm. Ta6ji. 2). )KH3HeHHaa cJ)opMa: bk — Be4H03ejieHbie 
KyCTapHMHKH, JIK — JIMCTOnaflHbie KyCTapHMHKH, TM — TpaBHHMCTbie MHOrOJieTHHKH, JI — JIHLUaHHMKM, M — 
Moxoo6pa3Hbie. ITojiyxcMpHbrM iupn4)TOM BbwejieHbi HanSo/iee BbicoKHe 3HaHeHMH xnopocJwjuibHoro m-meKca. 
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B 3aKJiiOMeHHe cneayeT oTMeTHTb, hto nojiyneHHbie HaMH aJia KycTapHHHKOBbix TyHap 
Xh6hh BejiHMHHbi HJIII (1.30—2.30 m 2 /m 2 ) h XH (0.41—0.66 t/m 2 ) 6jih3kh k TaKOBbiM 
j\m TyHap TaHMbipa h apKTHMecKOH TyHapbi Ajiackh h 3aMeTH0 Hnxe, neM b cooOmecTBax 

yMepeHHOH 30Hbi. 

YcTaHOBJieHO Hajinnwe npaMOJiHHeHHOH 3aBHCHMOCTH Mex<ay roaHHHOH npoflyKUHeii 
COoOmeCTB H paCCMaTpHBaeMbIMH HHaeKCaMH C K03C}x|)HUHeHT0M KOppeJIHUHH 

MJin — 0.83, JXJ Ifl XH — 0.88. 

rioCKOJlbKy B OoJIbLUHHCTBe ropHO-TyHapOBbIX COoOlIjeCTB Xh6hH B TOH HJ1H HHOH 
CTeneHH npncyTCTByiOT MOxoo6pa3Hbie h JinmaHHHKH, aJia KOTopbix HJ1II onpeaejiHTb 
TpyaHO, npeanoMTHTejibHee jxnn kocbchhoh ouemcn roaHHHoro npHpocTa ncnojib30BaTb 
BejiHHHHy XH. IIocjieaHHH cnoco6 npome, MeHee 3aBHCHT ot c{)aKTopoB cpeaw, He TpeOyeT 
AoporocToameii annapaTypw h nosTOMy MOxceT npHMeHHTbca npn MOHHTopnHre 3a 
cocTO^HHeM pacTHTejibHoro noKpoBa. 
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SUMMARY 

The leaf area surface index (LAI) and chlorophyllous index (Chi) for 4 plant communities 
different in species composition of Khibiny mountain tundra were determined. The parameters for 
different microgroups vary from 0.99 to 4.41 m 2 /m 2 and from 0.33 to 0.97 g/m 2 respectively. For 
plant communities the ranges of the indexes are less: 1.31—2.30 m 2 /m 2 for LAI, and 0.41—0.66 g/m 2 - 
for Chi. LAI and Chi depend on the plant cover structure and species composition of a community. 
The direct linear relationship between the annual production of organic matter and LAI and Chi was 
distinguished. The correlation coefficients have values 0.83 and 0.88 respectively. The possibility 
of using the LAI and Chi as parameters for the indirect method of evaluation of the annual production 
in Khibiny mountain tundra communities is discussed. 
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H3yManacb noronH^Haa cTaOnjibHocTb n HHjuiBHnyanbHafl H3MeH4HB0CTb oKpacKH KpbmaTOK ccmhh y Pinus 
pallasiana b nonyjumHHx h HCKyecTBeHHbix HacaxneHHax KpbiMa h HCKyccTBeHHbix HacaxneHHax npna30BbH 
(Mapnynojib). BbmejieHbi nepeBba c ycTOHHHBOH CBeuion h tcmhoh oKpacKon KpbmaTOK b npeBocToax o6ohx 
pernoHOB. npoBeneHbi HCCJienoBaHHa reHeTHaecKHX pa3JiHHHH sthx 2 rpynn pacieHHH c Hcnojib30BaHHeM 
H30cf)epMeHTOB 9 reH-c)3epMeHTHbix chctcm. noKa3aHbi pa3JiHHHa MOKny cpaBHHBaeMbiMH BbiOopKaMH nepeBbeB b 
reTeporeHHoCTH aaCTOT ajuieneft h reHOTHnoB, a Taxxe ocHOBHbix noKa3aTejien reneTHaecKOH h3mchhhbocth, 
paccHHTaHHbix Ha ocHOBe anajiH3a 15 nojiHMOpcfiHbix jioKycoB. 

KjnoaeBbie cjiOBa: Pinus pallasiana, OKpacxa KpbmaTOK ceMaH, ajui 03 HMHaa H3MeHMHBOCTb. 

fljlfl OnpefleJieHHfl BHyTpHBHaOBOH H3MeHHHBOCTH H CHCTCMBTHHeCKOH npHHaflJIOKHOC- 
TH paCTeHHH HCnOJIb3yK)T MOpc})OJIOrHHeCKHe npH3HaKH C HH3KOH 3H^OreHHOH H nOrOAHH- 
HOH H3MCHHHBOCTbK). Y XBOHHbIX K HHCJiy TaKHX (£>eHOB-MapKepOB OTHOCaT (})OpMy IHHUIKH 
h ceMeHHbix Heuiyn, OKpacxy ceMaH h hx KpbiJiaTOK h HeKOTopbie zipyrne MopcJxaiornHec- 
KHe*npH3HaKH reHepaTHBHbix h BereTaTHBHbix opraHOB (ripaB^HH, 1964, 1975; MaMaeB, 
MaxHeB, 1982, 1983; Mhjiiothh, 1982, 1988; Bh^khh, 1991a, 6). OxpacKa KpbiJiaTOK 

CeM^H XBOHHbIX - BCCbMa yCTOHHHBblii npH3HaK, OCHOBHOH ee OTTeHOK COXpaHBeTCH B 

TeneHne Been xch3hh % oco6h (IIpaBaHH, 1964; MaMaeB, 1973; Ky3bMHHa, 1978), Moiyr 
npoHCxoziHTb jiHiiib H3MeHeHna, CBa3aHHbie c ycHJieHHeM hjih ocnaOneHneM nnrMeHTauHH 
ocHOBHoro cJ)OHa hjih yBejiHHeHHeM ee apxocTH (MaMaeB, 1965). Ana 3Toro npn3Haxa 
xapaKTepHa oneHb HH3Kaa SHfloreHHaa h Bbicoxaa BHyTpHBH^OBaa H3MeHHHBOCTb (MaMaeB, 
1973). Tax, HanpHMep, y Pinus sylvestris L. b UIoTjiaHztHH 6buiH BbiaejieHbi 4 rpynnbi 
pacTeHHH no OKpacKe KpbiJiaTOK h 3 — no HanHHHio nonocoK Ha hhx (Steven, Carlisle, 
1959). B nonyjiaunax 3Toro BH^a b ripnaHrapbe o6Hapy>KeHbi 3 ocHOBHbie rpynnbi, Kaxg^aa 
H3 KOTopbix noapa3fleaajiacb no hhtchchbhocth oKpam-HBaHHa Ha 10 no^rpynn (ot 
TeMHo-KopHHHeBbix ^o CBeTjio-KopnHHeBbix h 6ejibix) (Ky3bMHHa, 1978). C. A. MaMaeBbiM 
(1973) 6buia cocTaBjieHa Kjiaccnc|)HKauHa ochobhmx Bapnaunn oxpacKH KpbiJiaTOK ceMaH 
XBOHHbix Ypajia, b hbcthocth ana P. sylvestris 6buio npeanoxceHO 6 ochobhmx h uejibin 
pa# nepexo^Hbix THnoB, npeztCTaBJiatomHx pa3JMHHbie KOMOnHaunn b 3aBHCHMOCTH ot 
HHTCHCHBHOCTH o6merO TOHa OKpaCKH KpbiJiaTOK H HHTCHCHBHOCTH OKpaCKH nOJIOCOK. 

S. Sokolowski (1931), nccjieaya pa3HOo6pa3He oxpacKH ceMaH h KpbiJiaTOK y P. sylvestris 
b riojibine, npnxojTHT k 3aKjnoHeHHio, hto TeMHaa oxpacxa ceMeHH h KpbuiaTKH — 
AOMHHHpyiomHH npH3HaK. Oh ^onycxaeT, hto nepBOHananbHO cymecTBOBano 2 pa3HOBHaHOCTH 
P. sylvestris c nojiapHbiMH oxpacKaMH KpbiJiaTOK h ceMaH (tcmhoh h CBeTJioii), a b pe3yjibTaTe 
CBoOojrHoro onbuieHHa aMiuiHTyaa h3mchhhbocth stoid npH3Haxa 3aMerao pacuiHpHjiacb. 

OKpacxy KpbiJiaTOK ceMaH ncnojib3yiOT ana BbiacHeHHa BHyTpHBH^oBOH reorpac})HHec- 
koh H3MCHHHBOCTH XBOHHbix (npaB^HH, 1964; MaMaeB, 1973). IO. K. IloziropHbiH (1995) 
npHMeHHji npo3paHHocTb KpbiJiaTOK ceMaH ana oueiiKH cJjeHOTHnHnecKOH CTpyKTypbi 
pa3HOBbicoTHbix nonyjiauHH Pinus pallasiana D. Don b ropHOM KpbiMy. llo pe3yjibTaTaM 
ero MHorojieTHHX HaOjnoaeHHH SbiJiH BbiaBJieHbi pa3JiHHHa Mexcay BbicoTHbiMH nonyjiaun- 
aMH 3Toro BHaa no nacTOTe c|)eHOB npo3paHHocTH ceMeHHoro xpbuia h c^ejiaHO 3aKjnoHe- 
HHe, HTO 3TH pa3JIHHHa oOyCJIOBJieHbl reHeTHHeCKHMH npHHHHaMH. 

MHeHne Hccjie^OBaTeneH, H3yHaBinHx oxpacxy KpbiJiaTOK ceMaH xbohhmx, npaKTHHe- 
ckh eanHO b OTHomeHHH ee reHeTHnecKOH o6ycjiOBJieHHOCTH (flpaB^HH, 1964; MaMaeB, 
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1973; Ky3bMHHa, 1978), OAHaKo y6eAHTeAbHbix SKcnepnMeHTanbHbix AOKa3aTejibCTB 3Toro 
He 6bmo npeflCTaBjieHO. 3Ty 3aaany b onpeAejieHHon CTeneHH moxcho pemHTb, H3ynaa 
COnpHXCeHHyiO H3MeHHHBOCTb OKpaCKH KpblJiaTOK H MOHOreHHbIX npH3HaKOB, B KaneCTBe 
KOTOpbix b nocjieflHHe roAbi HaH6ojiee nacTO Hcnojib3yioT H30cjjepMeHTbi xax npnMbie 
npoayKTbi Hacjie.acTBeHHoro KOAa. TaKon noAXOA CHHTaeTca Han6ojiee nepcneKTHBHbiM 
AJIA BblflCHeHHfl 3aKOHOMepHOCTeH peaJlH3aUHH nOJIHreHHbIX CHCTeM B (jjeHOTHnaX, COCTaB- 
jifliomHX nonyji^uHOHHyio cTpyKTypy BHAa (AjiTyxoB, 1989). HacTOflman pa6oTa BKjiionajia 
3JieMeHTbi 3 toh 3aAanH h 6buia nocBameHa cpaBHHTeJibHOMy aHanH3y reHeTnnecKOH 
H3MeHHHB0CTH rpynn pacTeHHH P. pallasiana , pa3JiHHaiomnxc5i no OKpacxe KpblJiaTOK 
ceM5iH b npe^ejiax npnpoAHbix nonyimunn h HHTpoAyKunoHHbix HacaxcAeHnn. 

MaTepnaji h MeTOAHKa 

MHAHBHAyanbHyK) H3MeHHHBOCTb OKpaCKH KpblJiaTOK CeMflH H3yHaJlH y 89 pacTeHHH 
P. pallasiana b 2 npnpoAHbix (B03pacT 80—100 h Gojiee jieT) h 2 HCKyccTBeniibix (30 — 40 
jieT) naca>KAeHH5ix b KpbiMy b TeneHne 1 — 2 JieT HaOjiiOAennH. KpoMe toto, noroAHHHyio 
CTaGnjibHocTb h BapnaGejibnocTb 3Toro npn3HaKa H3yHann Ha npoTaxceHnn 2—3 JieT b 
4 mojioamx (ao 30 JieT) HHTpoAyKunoHHbix Haca>KAeiiH5ix P. pallasiana b MapHynojie h 
ero OKpecTHOCTax. OGmaii BbiGopKa pacTeHHH b npna30Bbe cocTaBHjia 85 3K3eMnjmpoB. 
Y Bcex pacTeHHH KaxcAbiw roA HaGjnoAeHnn coGnpann 10 — 30 uinmeK, H3 KOTopbix 
H3BjieKann aji^i BH3yanbHoro aHanH3a Bee OTAejimoiunecfl ot ceMemibix Heuiyn KpbiJiaTKH. 

JJjih aHanH3a reHeTHHecKon H3MeiiHHB0CTH b KanecTBe MOjieKyjiflpHO-reHeTHHecKnx 
MapxepoB Hcnojib30BanH H30(|)epMeHTbi 9 cjjepMeHTHbix chctcm: myTaMaTOKcanoaueTaT- 
TpancaMHHa3bi (GOT, K. O. 2. 6. 1.1), anKorojibAerHAporeHa3bi (ADH, K. O. 1.1.1.1), 
rjiyTaMaTAerHAporeHa3bi (GDH, K. O. 1.4.1.2), jienunHaMHHonenTHAa3bi (LAP, K. O. 
3.4.11.1), AHac£opa3bi (DIA, K. O. 1.6.4.3), ManaTAernAporeHa3bi (MDH, K. O. 1.1.1.37), 
KHCJioH c|)occ}jaTa3bi (ACP, K. O. 3.1.3.2), cjjopMHaTAerHAporeHa3bi (FDH, K. O. 7.2.1.2), 
cynepoKCHAAHCMyTa3bi (SOD, K. O. 1.15.1.1). Zina onpeAejieHna reHOTnna KaxAoro 
AepeBa mctoaom 3JieKTpoc})ope3a aHanH3HpoBanH oTAejibHO 3HAOcnepM 8—15 ceMAH, 
KOTopbie cjiynaiiHo BbiGnpann H3 hx oGiuen BbiGopKH y nccjieAyoMoro pacTeHHH. Pa3Ae- 
jieHne cJjepMeHTOB roMoreHaTOB SHAOcnepMa npOBOAHjin b BepTHKanbHbix njiacTHHKax 
7.5 %-ro nojinaKpHJiaMHAHoro pa3Aeji5noiuero rejia c pH 8.9 b tphc-tjihuhhobom 3JieK- 
tpoahom 6yc})epe c pH 8.3. rncTOXHMHHecKoe oKpauiHBaHHe H3oc^epMeiiTOB nocjie ©jiex- 
Tpo(f)ope3a Ha njiacTHHKax rejia npOBOAHjin no CTaiiAapTHbiM nponncsiM (ToHnapenKO h 
Ap., 1989). 06o3iiaHeHne ajuiejien npoBeAeHO b cooTBeTCTBHH c oGinenpnHflTon homch- 
KjiaTypon (Prakash et al., 1969). Chmbojiom 1.00 o6o3HaHann nanGojiee nacTo BCTpenaio- 
LUHHca anjiejib jioxyca, a ocTanbHbie aruiejiH 3Toro jioxyca nojiynajin uncJjpoBon chmboji b 
cooTBeTCTBHH c 3 JieKTpo(J)opeTHHecKOH noABHxcHOCTbio OTHocHTejibHO MapKepHoro aruiejlfl 
(1.00). Hjih onpeAejieHH5i ypoBHfl reHOTnnnHecKon H3MeHHHBOCTH cpaBHHBaeMbix rpynn 
pacTeunn ncnojib30BajiH CTaHAapTHbie MeTOAbi n noKa3aTejin, npHMeHneMbie b nonyjiflun- 
OHHO-reHeTHHecKHx nccjieAOBaHH5ix: nacTOTa ajuiejien; OKHAaeMan (H e ) n HaGjnoAaeMaa 
(H () ) reTepo3HroTnocTH; aojia nojiHMopc})Hbix jioKycoB no 95 %-uy (P 0i95 ) n 99 %-uy 
(P 0 99 ) KpnTepH 5 iM; cpeAHee hhcjio ajuiejien Ha jioxyc; HHAexc cJjHKcaunn (F) C. Pairra; 
K 03 C^c})HUHeHT reneTHHecKon AHCTaHUHH (D n ) M. Nei (1972). Cxoactbo renoTnnnHecKoro 
cocTaBa rpynn pacTeHHH co CBeTjibiMH n TeMHbiMH KpbiJiaTKaMH oueHHBann c noMombio 
noKa 3 aTeji 5 i cxoACTBa (r) n KpnTepna HAeHTHHHOCTH (/) no Jl. A. ^KnBOTOBCKOMy (1979). 
MexcBbiGopOHHyio reTeporemiocTb nacTOT ajuiejien n reHOTnnoB AJifl OTAejibHbix JioKycoB 
oueHHBann c ncnojib30BaHneM KpnTepna % 2 (>Khbotobckhh, 1991). 

Pe3yjibTaTbi h hx o6cy>KAeHHe 

OKpacxa KpblJiaTOK P. pallasiana onpeAejiaeTca TeMHO-KopHHHeBbiM nHTMeHTOM, ko- 
Topbin npncyTCTByeT b bhac BKpanjieHHH, npepbiBHCTbix n HenpepbiBHbix nojioc pa3HOH 
LUHpnnbi h AJiHHbi, pacnojioxceiiHbix b ochobhom napajuiejibno AJiHne Kpbuia. njiOTHOCTb 
pa3MeiueHHH stoto nnrMeHTa no njioiuaAH Kpbuia n onpeAejineT cTeneHb ero OKpacKH n 
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KPbIM 


MAPMynojib 



H3MeHMHBOCTb OKpacKH KpbijiaTOK ceMHH y Pinus pallasiana b HacaacaeHHax MapHynojia h Kpbiwa. 


cooTBeTCTBeuHo np03paHH0CTb. fla>Ke y HanGojiee oKpameHHbix KpbijiaTOK npn paccMOT- 
peHHH nepe3 GHHOKyjnip bhahm cBeTjibie tohkh h mhkpojihhhh. 

B iiacaxAeiiHax P. pallasiana b KpbiMy h MapHynojie oGHapyxcen uiHpoKHH cneKTp 
HHAHBHAyaJlbHOH H3MCHHHBOCTH paCTeHHH no OKpaCKe KpblJiaTOK CeMflH (cm. pHCyHOK). 
B wccjieAyeMbix ApeBOCToax 6biJiH OTo6paHbi rpynnbi ocoGeii, oTjiHHaiomHecfl KpaiiHHMH 
npoflBjienHflMH npH3»aKa oxpacKH KpbijiaTOK — npo3paHHbie (cBeTjibie) h Henpo3panHbie 
(TeMHbie). B xpbiMCKHx HacaxcAeHHax 6bijio BbiAeneHO 20 AepeBbeB co cBeTjibiMH KpbiJiaT- 
xaMH h 20 c TeMHbiMH, b MapHynojie — 13 h 17 cootbctctbchho. HecMOTpa Ha 
3KCTpeManbHbie ycjiOBHfl npoH3pacTaHHa b TexHoreHHO 3arpa3HeHHOH cpeAe Mapnynojia, 
xapaKTep oxpacKH KpbijiaTOK y BbmejieHHbix rpynn 6biJi CTadnjibHbiM b nepHOA TpexjieTHHx 
naGjuoAeHHH. 3to eme pa3 noATBepxtAaeT cAejiaHHoe paHee ApyrHMH HccjieAOBaTejiflMH 
3aKJiiOHeHHe o He3HanHTeAbHOM bjihahhh c})aKTopoB BHeiHHeH cpeAbi Ha npoaBjieHHe 
OKpacKH ceMeHHoro Kpwjia xBOHHbix (npaBAHH, 1964; MaMaeB, 1973). OAHaxo H3MeHeHHe 
OKpacKH KpbijiaTOK bo3mo>kho b npeAejiax apeajia BHAa b pa3Hbix npnpoAHO-KJiHMaTHHec- 
khx 30Hax. Tax, nanpHMep, y P. sylvestris b UlBeuHH /KeATOBaTO-Kpaciio-KopHHHeBaa 
OKpacKa KpbijiaTOK npeoGjiaAaeT Ha ceBepe, a Gojiee TeMiiaa — cJiHOJieTOBo-KopHHHeBaa —. 
Ha lore (Simak, Gustafsson, 1954), Ha ceBepe Ypajia y 3Toro BHAa Taoce 6biJi OTMenen 
Gojiee cBeTjibiH c}x>h OKpacKH KpbijiaTOK (MaMaeB, 1973). OAHaKO b oahh h tot xce toa y 
oahhx AepeBbeB moxcct HacTynHTb noTeMHeHHe, a y Apyrnx — nocBeTjieHHe OKpacKH 
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TABJIHUA 1 


npeiicTaBjieHHOcfb m nacTOTbi reHOTwnoB nojiHMopcjjHbix /ioicycoB b rpynnax ^epeBbeB Pinus 
pallasiana c pa3jiHHHOH oKpacKOH KpbiJiaTOK b HacaweHHflx Mapuyno/ifl h KpbiMa 


TeHOTHn 

Mapuynojib 

KpblM 


oKpacKa 

KpbiJiaTOK 


cBeTJiafl 

TeMHaa 

cBeTJiafl 

TeMHafl 

Got = 2 1-00/1.00 

0.461 

0.235 

0.350 

0.150 

Got = 2 1-00/1.12 

0.385 

0.471 

0.550 

0.550 

Got = 2 1.12/1.12 

0.154 

0.294 

0.100 

0.300 

Got = 3 1-00/1.00 

0.846 

0.882 

0.850 

0.850 

Got = 3 1-00/1.50 

0.077 

0.118 

0.100 

0.150 

Got = 3 1-50/1.50 

0.077 

0.000 

0.000 

0.000 

Got = 3 1.00/0.60 

0.000 

0.000 

0.050 

0.000 

Gdh 1-00/1.00 

0.923 

0.941 

0.900 

0.950 

Gdh 1-12/0.75 

0.000 

0.000 

0.000 

0.050 

Gdh 1-00/1.12 

0.077 

0.059 

0.050 

0.000 

Gdh 1-00/0.75 

0.000 

0.000 

0.050 

0.000 

Mdh = 2 100/1.00 

1.000 

0.882 

0.900 

0.900 

Mdh = 2 1 00/0.90 

0.000 

0.000 

0.050 

0.050 

Mdh = 2 100/1.08 

0.000 

0.118 

0.000 

0.050 

Mdh = 2 108/1.08 

0.000 

0.000 

0.050 

0.000 

Mdh = 3 0.86/0.86 

0.461 

0.353 

0.250 

0.400 

Mdh = 3 100/0.86 

0.308 

0.529 

0.450 

0.450 

Mdh = 3 1-00/1.00 

0.077 

0.000 

0.150 

0.050 

Mdh = 3 100/1.15 

0.077 

0.059 

0.000 

0.050 

Mdh = 3 115/0.86 

0.077 

0.000 

0.000 

0.000 

Mdh = 3 0.94/0.86 

0.000 

0.059 

0.100 

0.050 

Mdh = 3 0.86/0.83 

0.000 

0.000 

0.050 * 

0.000 

Mdh = 4 100/1.00 

0.307 

0.470 

0.200 

0.200 

Mdh = 4 100/1.20 

0.154 

0.059 

0.250 

0.150 

Mdh = 4 1-20/1.20 

0.000 

0.000 

0.000 

0.050 . 

Mdh = 4 090/1.20 

0.000 

0.000 

0.100 

0.000 

Mdh = 4 100/0.90 

0.000 

0.000 

0.000 

0.200 

Mdh = 4 090/0.90 

0.000 

0.000 

0.150 

0.000 

Mdh = 4 100/3.50 

0.077 

0.118 

0.100 

0.150 

Mdh = 4 120/3.50 

0.000 

0.000 

0.100 

0.100 

Mdh = 4 3.50/3.50 

0.385 

0.353 

0.100 

0.150 

Mdh = 4 100/2.50 

0.077 

0.000 

0.000 

0.000 

Dia = 1 1.00/1.00 

0.385 

0.176 

0.300 

0.450 

Dia = 1 U5/0.90 

0.000 

0.000 

0.000 

0.050 

Dia = 1 100/1.15 

0.615 

0.647 

0.450 

0.400 

Dia = 1 1.00/0.00 

0.000 

0.000 

0.050 

0.000 

Dia = 1 100/0.90 

0.000 

0.059 

0.000 

0.050 

Dia = 1 1 15/115 

0.000 

0.118 

0.150 . 

0.050 

Dia = 1 115/1.40 

0.000 

0.000 

0.050 

0.000 

Dia = 2 1-00/1.00 

0.692 

0.823 

0.800 

0.950 

Dia = 2 1-00/1.10 

0.308 

0.118 

0.150 

0.000 . 

Dia = 2 100/0.90 

0.000 

0.059 

0.050 

0.050 

Dia = 4 1.00/1.00 

0.538 

0.412 

0.500 

0.500 

Dia = 4 1.00/1.10 

0.308 

0.353 

0.400 

0.400 

Dia = 4 100/0.90 

0.077 

0.000 

0.000 

0.000 

Dia = 4 1-10/1.10 

0.077 

0.235 

0.100 

0.100 
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TABJIMUA 1 (npodojiDtcenue) 


TeHOTMn 

Mapuynojib 

KpbIM 


oKpacKa 

KpbijiaTOK 


cBeTJiaa 

TeMHaa 

cBeTJiaa 

TeMHaa 

Fdh 1-00/1.00 

0.308 

0.529 

0.900 

0.950 

Fdh 1-00/1.20 

0.461 

0.353 

0.000 

0.050 

Fdh 1.00/0.80 

0.077 

0.059 

0.050 

0.000 

Fdh 1-00/0.00 

0.000 

0.000 

0.050 

0.000 

Fdh 1-20/1.20 

0.154 

0.059 

0.000 

0.000 

Adh = 1 1.00/1.00 

0.692 

0.647 

0.850 

0.850 

Adh = 1 1-00/1.05 

0.154 

0.294 

0.100 

0.100 

Adh = 1 1-05/1.05 

0.077 

0.000 

0.000 

0.000 

Adh = 1 1.00/0.00 

0.000 

0.000 

0.050 

0.000 

Adh = 1 1.00/0.89 

0.077 

0.059 

0.000 

0.000 

Adh = 1 0.89/0.89 

0.000 

0.000 

0.000 

0.050 

Adh = 2 1-00/1.00 

0.846 

0.823 

0.850 

0.750 

Adh = 2 1-00/1.10 

0.077 

0.059 

0.100 

0.200 

Adh = 2 1-00/0.90 

0.077 

0.118 

0.000 

0.000 

Adh = 2 0.90/0.90 

0.000 

0.000 

0.050 

0.050 

Acp 1.00/1.00 

0.538 

0.294 

0.550 

0.400 

Acp 1.00/1.02 

0.000 

0.059 

0.000 

0.000 

Acp 1-00/0.94 

0.077 

0.353 

0.300 

0.500 

Acp 0.94/0.94 

0.000 

0.000 

0.050 

0.050 

Acp*l 00/0.97 

0.385 

0.294 

0.100 

0.050 

Lap = 1 1.00/1.00 

0.692 

0.470 

0.850 

0.850 

Lap = 1 1.00/1.05 

0.154 

0.471 

0.100 

0.150 

Lap = 1 1-00/0.95 

0.154 

0.059 

0.050 

0.000 

Lap = 2 1.00/1.00 

0.769 

0.824 

0.950 

0.950 

Lap = 2 1-00/1.05 

0.231 

0.176 

0.000 

0.050 

Lap = 2 100/0.00 

0.000 

0.000 

0.050 

0.000 


(MaMaeB, 1973). B nonyiumnax P. sylvestris b ripnaHrapbe HanScmee nacTO BCTpenaiOTCsi 
oco6h c TeMHO OKpauieHHbiMH KpbijiaTKaMH, HMeiomne cjia6o BbipaxceHHbie npoAOJibHbie 
nonocbi, h oco6h c paBHOMepHO OKpaineHHbiMH KpbmaTKaMH 6e3 nojioc (Ky3bMHHa, 1978). 
EIpoBe^eHHbie MaMaeBbiM (1965) nccjieAOBaHHfl B3anM0CB5i3H OKpacKH KpbijiaTOK h Apyrwx 
npH3HaxoB c noica3aTeji5iMH AepeBbeB, xapaKTepH3yiomHMH hx ceMeHOineHne, noxasajiH 
Ha OTcyTCTBHe conpaxceHHOCTH MexcAy hhmh, BKjnonaa h OKpacKy ceMAH. B npeAeAax 
KaxcAOH rpynnbi BapHaunn no oicpacice KpbijiaTOK BCTpenaioTCfl caMbie pa3HOo6pa3Hbie 
6noTHnbi P. sylvestris (MaMaeB, 1973). 

BbiAejieHHbie HaMH 2 cjDeHOTnnHHecKHx Kjiacca pacTeHHH c TeMHbiMH h CBeTJibiMH 
KpbijiaTKaMH b ncKyccTBeHHbix h npnpoAHbix HacaxAeHHax P. pallasiana , coniacHO 
npeACTaBAeHHaM Sokolowski (1931), mo>kho paccMaTpnBaTb xax ycjiOBHo HCXOAHbie 
(|)opMbi, Aaiomne HaHaao ocTanbHbiM BapnaunjiM 3Toro npH3HaKa. Moxcho npeAnojioxcHTb, 
hto 3th Han6ojiee BbipaxceHHbie no H3ynaeMOMy npn3HaKy Kjiaccbi P. pallasiana 6yAyT 
HMeTb Kaicne-TO reHOTHnnHecKHe otjihhh5i. 3th 2 rpynnbi pacTeHHH, o6HapyxceHHbie b 
HacaxcAeHHax KpbiMa h npna30Bb5i, n 6bmn ncnojib30BaHbi b nocJieAyiomeM reHeTHHecxoM 
aHajTH3e c ncnojib30BaHneM H30c|)epMeHT0B b xanecTBe MOJieKyjwpHO-reHeTHHecKHX Map- 
KepoB. B pe3yAbTaTe 3JieKTpoc})opeTHqecKoro pa3AejieHH5i 9 (J)epMeHTHbix chctcm onncaHO 
20 aJTJI03HMHbIX JIOKyCOB, 15 H3 KOTOpbIX 6bIJIH nOJIHMOp(})HbIMH npH 99 %-M ypOBHO 
Bep05iTH0CTH. 3 th jiOKycbi GbiJin ncnojib30BaHbi aaa onpeAejieHHfl nacTOT reHOTHnoB b 
BbiAejieHHbix rpynnax AepeBbeB P. pallasiana (Ta6n. 1). flpn conocTaBJieHHH BbiOopox c 
pa3JiHHHon OKpacKOH KpbijiaTOK b Mapnynojie (Ta6ji. 1) oSHapyxcerio oAHHaKOBoe kojih- 
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TABJ1MUA 2 


YpoBHH reHeTHHecKOH M3MeHHHB0CTH rpyrm ^epeBbeB Pinus pallasiana c pa3JiHHHOH oKpac- 
koh KpbiJiaTOK b HacaxAeHHax Mapnynojia h KpbiMa 


MecTOHa- 

OKpacKa 

Aojih nOJIHMOpi})- 
HblX JIOKyCOB 

CpejiHee hhcjio 
ajuiejieM c nacTOTOH 

CpeAHflfl 

reiepo3HroTHOcrb 

3(})4)eK- 

THBHOe 

Mhackc 

(})HKCa- 

UHH 

PaHTa 

(?) 

xoxzieHHe 

BbiSopoK 

KpbiJia¬ 

TOK 

^0.95 

p 

0 % 

1 % 

oxcHjia- 

eMaa 

Ha6jnojia- 

eMaa 

HHCJIO 

ajuie- 

Jien 

Mapny- 

nojib 

CBeTJiaH 

0.650 

0.700 

2.150 

2.150 

0.238 ± 

± 0.023 

0.227 ± 

+ 0.023 

1.418 

0.046 


TeMHaa 

0.700 

0.750 

2.300 

2.300 

0.246 ± 

± 0.020 

0.259 + 

+ 0.020 

1.444 

-0.053 

KpbIM 

CBeuiaa 

0.700 

0.750 

2.500 

0.500 

0.214 + 
±0.017 

0.205 + 

+ 0.017 

1.436 

0.042 


TeMHaa 

0.600 

0.750 

2.250 

0.250 

0.203 ± 

+ 0.017 

0.203 + 

+ 0.017 

1.387 

0.000 


necTBO reHOTHnoB 15 nojiHMop(})Hbix jioKycoB aaa o6eHx rpynn (no 46) n reHOTnnoB, 
xapaKTepHbix TOJibKO AJia oahoh H3 Bbi6opoK (no 6). HacTOTa 3Thx reHOTnnoB 6buia He 
Bbinie 0.118, t. e. ohh crmocaTca k peAKHM. reHOTnnoB, pa3JiHHaiomHxca no nacTOTe b 
1.5 pa3a n Gojiee, HacHHTbiBaeTca 18. KojinnecTBO ajuienen b rpynne co cBeTjibiMH 
KpbmaTKaMH 6buio 38, b rpynne c TeMHbiMH KpbuiaTKaMH — 41; ajuienen, BCTpenaiomHxca 
TOJibKO b oahoh H3 BbiGopoK, — 2 h 5 cooTBeTCTBeHHo. B KpbiMy aHajiorHHHbie rpynnbi 
pa3JiHHajincb cnjibHee. Tax, hhcjio reHOTnnoB b BbiOopKe co CBeTjibiMH KpbmaTKaMH 6buio 
53, ajuiejien — 45, c TeMHbiMH — 48 h 40 cooTBeTCTBeHHo. KojinnecTBo reHOTnnoB, 
xapaKTepHbix TOJibKO aha «CBeTjion» rpynnbi, — 15, ajuiejien — 10; AJia «TeMHOH» 
rpynnbi — 10 h 5 cooTBeTCTBeHHo. HacTOTa Taxnx reHOTnnoB 6biJia He Bbinie 0.200. 
OGHapyxceHO 15 reHOTnnoB c npeBbiiueHHeM nacTOTbi b oahoh H3 rpynn b 1.5 pa3a h 
6ojiee. BbiaBJieHO 16 reHOTnnoB, o6mnx b Mapnynojie h KpbiMy co cxoahmmh TeHAeH- 
UH5imh b H3MeHeHHH HacTOT b AByx rpynnax, ajibTepHaTHBHbix no oxpacKe KpbiJiaTOK. 
IloKa3aTejib reHOTHnnHecKoro cxoACTBa BbiOopox r b Mapnynojie cocTaBHJi 0.960, b 
KpbiMy — 0.951, xotji AOCTOBepHbix pa3JiHHHH no xpHTepnio HAeHTHHHOCTH / ^Khbotob- 
CKoro (1979) b Mapnynojie He OTMeneHO hh no oTAejibHbiM jioxycaM, hh no hx 
coBoxynHocTH. B KpbiMy Taxne pa3JiHHHa BbiaBJieHbi AAa Aoxyca Mdh-4 (P < 0.05) h no 
cyMMapHbiM 3HaHeHH5iM I j\nn nacTOT reHOTnnoB (P<0.01). TecT Ha reTeporeHHOCTb no 
xpHTepnio x 2 He o6Hapy>KHji pa3AHHHH b MexcBbiOopoHHOM pacnpeAejieHHH reHOTnnoB no 
BceM jioxycaM b aHajiH3npyeMbix BbiOopxax o6ohx panoHOB nccjieAOBaHHH, 3a hckjiio- 
HeHneM eAHHHHHoro cjiynaa b OTHOiueHHH reHOTnna Mdh-4 U)0/a90 b HacaxcACHnax 
KpbiMa. 

CjieAyeT OTMeTHTb, hto cpeAHne noKa3aTejin HaGjnoAaeMon h oacnAaeMon reTepo3H- 
roTHOCTen y oGenx aHaAH3npyeMbix rpynn AepeBbeB P. pallasiana b HacaacAeHnax ripn- 
a30Bb5i Gbijin HecKOJibKO Bbinie, neM b aHajiornHHbix rpynnax pacTeHHH b HacaacACHnax 
KpbiMa (Ta6ji. 2). 3to comacyeTca c paHee o6Hapy>xeHHOH TeHACHunen, KOTopaa Bbipa- 
acaeTca b Gojiee bhcokom ypoBHe reHeTHHecxon H 3 MeHHHB 0 CTH b HacaatACHnax P. palla¬ 
siana cTenHOH 30Hbi YxpanHbi, neM b npnpoAHbix nonyjiaunax KpbiMa (Tepjibira h Ap., 
1998; Tepjibira, 1999). 3to MoaceT 6biTb cBa3aHO c TeM, hto b OKCTpeMajibHbix ycjioBnax 
TexHoreHHO 3arpa3HeHHOH cpeABi 3a npeAejiaMH apeaAa y P. pallasiana peajiH3yeTca 
aAanTHBHoe npenMymecTBo reTepo3nroT. Bojiee 3HannMbie pa3JiHHna no ocHOBHbiM noxa- 
3aTeji«M reHeTHHecxoro nojiHMop(f)H3Ma y cpaBHHBaeMbix rpynn pacTeHHH b HacaacAeHnax 
MapHynojia MoryT 6biTb cjieACTBneM HcxyccTBeiiHoro h ecTecTBeHHoro OTGopa b Gojiee 
xcecTKHx aKOJiorHHecKHx ycjioBnax, ycnjiHBaioinHX conpaaceHHocTb Me>KAy H3ynaeMbiMH 
CjjeilOTHnHHeCKHMH npH3HaxaMH H aHaJIH3HpyeMbIMH AHCKpeTHbIMH reHeTHHeCKHMH Map- 
xepaMH. 
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Tpynna pacTeHHH c TeMH wmh KpbiJiaTKaMH oTjiHHajiacb ot ajibTepHaTHBHOH Bbi6opKH 
b Haca^KACHHflx MapwynojiH HecKOJibKO GojibniHM ypoBiieM reHeTHnecKOH h3mch4hbocth, 
a y cpaBHHBaeMbix rpynn pacTeHHH b ApeBOCTOJix KpbiMa no 6ojibinHHCTBy aHajiH3HpyeMbix 
napaMeTpOB cjia6o npocjiextHBajiacb oOpaTHax TeHAeHUHx. Y pacTeHHH co cBeTJibiMH 
KpbiJiaTKaMH b Bbi6opKax KpbiMa h Mapnynojifl oTMeneH 4.2 %-h h 4.6 %-h HeAocTaTOK 
reTepo3HroT. Y npoTHBonojioxcHon rpynnbi pacTeHHH HacaxtAeiiHH Mapnynojifl BbixBjieH 
5.3 %-h H36biTOK reTepo3HroT, a ajix pacTeHHH stoh Bbi6opKH b KpbiMy xapaKTepHO 
paBHOBecHoe cocTOJiHHe (hhackc (JiHKcauHH PanTa F = 0). Pa3JiH4H5i b cpeAHen oxtHAae- 
MOH reTep03Hr0TH0CTH MeXCAy aJIbTepHaTHBHbIMH Bbl6opKaMH pacTeHHH 060HX paHOHOB 
HCCJieAOBaHHH 6bIJIH He6ojIbLUHMH H He npeBblLLiaJlH 5.4 %. 3T0 XBJIXeTCX OTpaxeHHeM 
6jih30cth nacTOT ocHOBHbix ajuiejieH (1.00) b cpaBHHBaeMbix rpynnax pacTeHHH b KaxcAOM 
pafloHe HCCJieAOBaHHH. 

fljIX TOTO 4T06bI KOJIHHeCTBeHHO OljeHHTb, HaCKOJIbKO 6jIH3KH aAbTepnaTHBHbie BblOop- 
kh pacTeHHH P. pallasiana no OKpacxe KpbmaTOK ceMXH, Hcnojib30BanH K03c}x})HUHeHT 
reHeTHnecKOH AHCTaHunn Nei ( D n ), KOTOpbin ynHTbiBaeT pa3Hnuy, cymecTByiomyio b 
nacTOTax Bcex aHajiH3npyeMbix ajmenen nccjieAyeMbix jioKycoB (Nei, 1972). 3tot kosc})- 
4)HUHeHT MeXCAy BblOopKaMH pacTeHHH CO CBeTJIbIMH H TeMHbIMH KpbiJiaTKaMH 6bIJI nOHTH 
b 2 pa3a Bbirne b HacaxtAeHHxx P. pallasiana b npna30Bbe ( D n = 0.011), neM b ApeBOCTOxx 
KpbiMa ( D n = 0.006). YcTaHOBJieHHbie 3Ha4eHHx K03c}x})HuHeHTa reHeTHnecKOH AHCTaHunn 
Nei conocTaBHMbi c ypoBHeM ero MexcnonyjixuHOHHbix pa3JiH4 HH ajix P. pallasiana b 
K pbiMy (Silin, Goncharenko, 1996; Tepjibira, 1999). 

TaKHM o6pa30M, AJifl pacTeHHH P. pallasiana co cbctjioh h TeMHOH OKpacKOH KpbuiaTOK 
ceMxn b npnpOAHbix nonyjixuHxx KpbiMa h ncKyccTBemibix nacax<AeHHxx aspOTexHoreHno 
3arpx3iieHHbix TeppHTOpnn IlpHa30Bbx (r. Mapnynojib) xapaKTepHa noroAHHHax cTaOnjib- 
HoqTb BbipaxcennocTH 3Toro c|)eHonpH3HaKa. BbiGopxaM pacTennn b HacaxcAeHHxx o 6 ohx 
reorpacfiHHecKHx paiiOHOB HCCJieAOBaHHH c ajibTepHaTHBHOH OKpacKOH KpbuiaTOK cbohct- 
BeHHbi onpeAejieHHbie reHeranecKHe h reHOTHnnnecKHe pa3JiH4Hx. Bee sth (JiaKTbi 
xbjixiotcx 3KcnepHMeHTaAbiibiM noATBepxcAeHneM paHee BbicKa3aHHoro ApyrnMH hccjicao- 
BaTejiaMH npeAnojioxceHHx o reHeTHnecKH, a He SKonornnecKH 3aBHCHMOM npoxBneHHH 
npH3Haxa OKpacKH KpbuiaTOK ceMXH b OHToreHe3e P. pallasiana. 
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SUMMARY 

The annual stability and individual variation of seed wings coloration in Pinus pallasiana were 
studied in populations and man-made plantations of the Crimea and in man-made plantations of the 
Azov Sea Coast (Mariupol). Trees with stable light and dark coloration of seed wings were 
distinguished in stands of the both regions. The genetic differences of these groups of plants were 
studied using izoenzymes of 9 gene-enzymous systems. The differences between compared samplings 
of trees in heterogeneity of frequencies of alleles and genotypes and also of the main indexes of 
genetic variation, calculated on the basis of 15 polymorphic loci analysis are shown. 
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PtoynajiHCb ajieKTpocjiopeTHHecKHe CBOHCTBa 3anacm>ix Ocjikob armocnepMa h rucTOHa HI jincTbeB y 
eBponencKHX h a3waTCKHX o6pa3uoB nepeKpecTHOonbuiaeMoro Buna Elytrigia repens (L.) Nevski (reHOMHaa 
(JjopMyjia StStH) b cpaBHeHHH c HeKOTOpbiMH caMoonbuunoinHMHca StH-reHOMHbiMH BuaaMH poaa Elymus L. H 3 
CubupH h KaMHaTKH. Bo Bcex H3yneHHbix nonyjnmHHX E. repens , oxBaTbiBaiomHx apean Buna ot 3anaaHoii 
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EBporibi /K> KaMMaTKH, oOHapyaceH apxo BbipaxeHHbiH npojiaMHHOBbiH KOMnoHem c Mr okojio 30 kD, KOTopbifi 
moxcho ouenHBaTb KaK BH/iocneiJiHfJjHHHbiH. Aah Kaxcaon 3epHOBKH E. repens xapaKTepeH HHflHBHflyajibHbin ran 
cneKTpa 3anacHbix 6e;iKOB b otjihmhc ot H3yMeHHbix bhaob po,ua Elymus. Ana E. repens oTMeneH bmcokhh ypoBeHb 
BHyTpHBHflOBOH H BHyTpnnOnyJlHUHOHHOH H3MCHHHBOCTH SejIKOB SHflOCnepMa H THCTOHa HI. npH 3TOM naHHblH 
bhxi oOnaaaeT cneiiH(f)HMHOH CTpyKTypon cneKTpa rncTOHa HI, otjihhhoh ot TaKOBon y StH-reHOMHbix bhaob 
Elymus no Mncjiy n pacnojioxeHHio cy6(})paKnHH. 

KniOMeBbie cnoBa: 3anacHbie OenKH, thctoh HI, Elytrigid repens. 

IlbipeH noji3ynHH ( Elytrigia repens (L.) Nevski) othochtch k HHCJiy ueHHbix ceHOKOc- 
HblX H naCT6HmHbIX KOpMOBbIX pacTeHHH H B TO xce BpeMH HBAfleTCH OAHHM H3 CaMbIX 
TpyAHOHCKopeHHMbix copHAKOB. 3tot aBToaAAoreKcanAOHAHbin nepeKpecTHOonbinaeMbiH 
bha o6jiaAaeT oGmnpHbiM apeajiOM h ecTecTBeHHbiM nojiHMop(j)H3MOM. LIIhpokhh AHana- 
30H H3MCHHHBOCTH E. repenS no pAAy M0p(J)0J10rHMeCKHX npH3HaKOB n03BOAHA HeKOTOpbIM 

aBTopaM pa3jiHHaTb HecKOJibKo roabhaob (U,BejieB, 1976; Melderis, 1978; Love, 1984). B 
to xce BpeMfl, no MHeHHio K). H. npoKyanHa (1982), «MHoroHncjieHHbie pa3HOBHAHOCTH h 
(J)O pMbI 3TOTO BHAa He HMeiOT TaKCOHOMHMeCKOrO 3HaHeHHH». 

riepBOHaHanbHO reHOMHaa KOHCTHTyuna BHAa 6buia onpeAeneHa xa k S 1 S 1 S 2 S 2 XX, rue 
S-reHOM c})HJioreHeTHHecKH nponcxoAHT ot poAa Pseudoroegneria (Dewey, 1976), koto- 
pbiH b oTenecTBeHHOH jiHTepaType Taxxce BKAionaiOT b cocTaB Elytrigia . IlpoHCxoxcAeHHe 
X-renoMa aBTopoM He Gbuio ycTaHOBjieHO. llocjieAHHe AaHHbie o tchomhoh KOHCTHTyuHH 
BHAa (S 1 S]S 2 S 2 HH) CBHAeTenbCTByiOT o HanHHHH H-reHOMa, noAyneHHoro ot npeAKOBbix 
(j)opM Hordeum, h, cjieAOBaTeAbHO, o 6jih3kom pOACTBe Elytrigia repens c SH-reHOMHbiMH 
BHAaMH poAa Elymus L. (Assadi, 1994). llo reHOMHOH cncTeMe KAaccnc})HKauHH, bham 
pOAa Elytrigia , HMeiomne S- h SP-renoMbi, npeAAaraeTca OTHocHTb k pOAy Pseudoroeg¬ 
neria (LjBeAeB, 1987), a bham c SSH reHOMOM (b tom HHCJie Elytrigia repens) — k poAy 
Elymus (Assadi, Runemark, 1995). 3to connacyeTCH c Gonee paHHen tohkoh 3peHH« o 
Heo6xoAHMOCTH BKJiiOHeHHfl E. repens b pOA Elymus b cocTaBe cexunn Elytrigia (Melderis, 
1978). llo HOBenmen HOMeHKAaType, pa3paGoTaHHOH ajih Tpn6bi Triticeae Dum., reHOM- 
Haa KOHCTHTyuHH nbipea noA3yHero cooTBeTCTByeT cHMBonaM St 1 St ] St 2 St 2 HH (Wang et al., 
1994). 

K HacTonmeMy BpeMeHH noxa3aHa B03MoxcHOCTb Hcnojib30BaHHH 3anacHbix 5 cakob 
3epHOBKH ajih H3yneHHH bhaoboh h nonyAHUHOHHOH cTpyKTypbi poAa Elymus (Ara(Jx)HOB, 
Arac})OHOBa, 1990; Agafonov, Baum, 1998; Kostina et al., 1998). 

r hctohm, ynacTByioiuHe b KOMnaxTH3auHH xpomocom h xapaKTepH3yiomHecfl othoch- 
TeJIbHOH KOHCepBaTHBHOCTbK), 3JieKTpO(|)OpeTHHeCKH H3yHaAHCb AHUlb y CpaBHHTeAbHO 
HeGoAbmoro nncna pacTHTeAbHbix oftbexTOB, b tom HHCJie y KyKypy3bi (Stout, Phillips, 
1973), nmeHHUbi (IIIxyTHHa hap-, 1997; Spiker, 1982), pe3yuiKH (Gantt, Lenvik, 1991) 
h HeKOTopbix GoGoBbix (EejineB, BepAHHKOB, 1985; Kosterin et al., 1994). flaHHbix o 
rncTOHe HI y poaob Elymus h Elytrigia b AHTepaTypHbix HCTOHHHKax oGHapyxcHTb He 
yAanocb. 

Lfenb paGoTbi — 3JieKTpo(f>opeTHHecKoe H3yneHHe 3anacHbix Gcakob 3HAOcnepMa 
HHAHBHAyaAbHbIX 3epHOBOK H THCTOHa HI y E. repenS B CpaBHeHHH C StH-reHOMHbIMH 
BHAaMH Elymus. 


MaTepnajibi h mctoaw HccAeAoeaHHH 

PacTHTeAbHbiH MaTepnaji. JIah aHaAH3a Gmah b3htm nonyjinuHH h OTAeAbHbie o6pa3Ubi 
Elytrigia repens H3 EBponbi, UeHTpanbHOH A3hh, CnGnpn h flaAbHero BocTOKa (TaGn. 1) 
h StH-reHOMHbix bhaob poAa Elymus (TaGA. 2). HcnoAb30BanHCb AHCTbH pa3Horo B03pacTa 
h ceMeHa AnxopacTymHx pacTeHHH, a Taxxce o6pa3Ubi H3 koaackuhh naGopaTopHH 
HHTpOAyKUHH KOpMOBbIX paCTCHHH LJeHTpaJlbHOTO CnGnpCKOTO GoTaHHHeCKOTO CaAa 
(UCBC) CO PAH h UlBeACKoro ArpapHoro yHHBepcHTeTa. 

3AeKTpo(j)ope3. JJah H3yneHHH 3anacHbix GeAKOB OHAOcnepMa HHAHBHAyaAbHbix 3ep- 
HOBOK H THCTOHa HI 3eACHbIX AHCTbeB HCn0Ab30BaAHCb MeTOAbI MOAHCjjHUHpOBaHHOTO 
SDS-3AeKTpoc})ope3a (Arac{)OHOB, Arac})OHOBa, 1992), AcOH-3AeKTpo(J)ope3a (EenaeB, 
BepAHHKOB, 1985) h AByMepHoro 3AeKTpoc})ope3a (Spiker, 1982) c MOAH(J)HKauHHMH. 


107 



TABJ1MUA 1 

npOHexoxaeHHe o6pa3UOB Elytrigia repens (L.) Nevski 


Koa o6pa3ua 

MecTo c6opa 

H 10572 1 

HopBeraa 

H 3375 1 

IIlBeUMB 

H 3585' 

BeHrpiw 

H 3587 ' 

HexHH, 1 km K»KHee r. EopncjiaB 

H 3736 >, H 3738 ', H 3770 H 3759 1 

MpaH 

H 10205', H 10228' 

TaiPKHKHCTaH 

H 7517 ', H 7854 1 

KHTan, npoBHHUHB Xinjiang 

SAH-9101 

OKp. r. lOxcHo-CaxajiHHCK 

KAM-9643 

KaMHaTCKan o6ji., 443 km Tpaccbi rieTponaBjioBGK-KaM- 
HaTCKHM — 3cCO 

KPE-9611 

OKp. r. rieTponaBJioBCK-KaMHaTCKHH 

KSO-9606 

KaMHaTCKaa o6jl, Ejih3obckmm p-H, OKp. n. CocHOBKa 

KEL-9628 

KaMHaTCKan o6ji., OKp. r. E^H30bo 

HAB-8972 

Xa6apoBCKHH Kpan, OKp. r. CoBeTCKan TaBaHb 

SLU-9721, 9724 

MpKyrcKaH o6ji., OKp. n. CjiKWiHKa 

KRA-9501 

KpacHonpcKHM Kpan, OKp. r. LUanbipoBo 

SAU-9571 

KpacHonpcKMM Kpan, noHMa p. Yc 

KHA-9541-45 

KpacHonpcKHH Kpan, XaKacnn, OKp. r. Eorpaa 

ACH-8986, 8987 

Pecny6jiHKa Arran, OHrynancKHH p-H, nepeBaji HeKe- 
TaMaH 

ALI-9707, 9718, 9730 

AraTaMCKMH Kpan, p. Hha, OKp. n. HnHeTa 

KEM-9701 

50 km 3ana#Hee r. KeMepoBO, aBTOTpacca KeMepoBo — 
KDpra 

ACD-9703 

Hoboch6hpck, OKp. AKa/teMroponKa 


npHMenaHHe. 1 06pa3Ubi M3 kojuickuhh IliBeacKoro ArpapHoro YHHBepcHTeTa. 


TABJIMUA 2 

IIpoHcxoxgieHMe o6pa3uoB StH-reHOMHbix bhziob pojja Elymus 


Bha 

Koa o6pa3iia 

MecTo c6opa 

E. sibiricus L. 

ALT-8401 

AnTaHCKHH Kpan 

E. caninus (L.) L. 

BEL-9308 

» » 

E. charkeviczii Probat. 

KES-9632 

KaMHaTCKan o6ji. 

E. jacutensis (Drob.) Tzvel. 

BUR-9702 

Pecny6;iHKa BypnTHH 

E. jacutensis (Drob.) Tzvel. 

GAC-8958 

Pecny6jiHKa Arran 

E. kamchado/orum (Nevski) Tzvel. 

KTO-9609 

KaMHaTCKaH o6ji. 

E. komarovii (Nevski) Tzvel. 

GUK-9103 

Pecny6jiHKa Ajuan 

E. macrourus (Turch.) Tzvel. 

GAL-8959 

» » 

E. mutabilis (Drob.) Tzvel. 

GAE-8994 

» » 

E. mutabilis (Drob.) Tzvel. 

ACH-8905 

» » 

E. sajanensis (Nevski) Tzvel. 

TUV-9509 

Pecny6;iHKa TyBa 

E. subfibrosus (Tzvelev) Tzvel. 

KES-9634 

KaMraTCKan o6ji. 

E. trachycaulus (Link) Gould ex Schin. 

ACD-8606 

OKp. r. HoBoenbnpeKa 
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BbmeneHHe H30jiHpoBaHHoro OHAOcnepMa npoBOAHAH no MeTOAHKe, a^anTHpoBaHHon 
Aaa aHajiH3a MHorojieTHnx TpaB (AracjioHOB, Arac})OHOBa, 1992). llpn BbmejieHnn rncTOHa 
HI Hcnojib30Bajin yHHc})HUHpoBaHHyK) MeTOAHKy (Kosterin et al., 1994) c He3HaMHTejibHon 
MOAH(}3HKauHeH. HaBecKy jincTa 40—50 Mr roMoreHH3npoBajiH b 1.5 mji pacTBopa, coAep- 
xcamero 0.15 M NaCl, 2 M pacTBop MoneBHHbi n 0.01 mM pacTBOp HHrnGnTopa npoTea3 
cj3eHHjiMeTHjicyjibc})OHHJTc})TopHAa (PMSF) b IOOmkji AHMeTHJicyjib(}30KCHAa (DMSO). 
nojiyneHHbiH roMoreHaT ueHTpHC^yrnpOBajin 3 —5 mhh npn 2000 g h t = 0—4 °C. OcaAOK 
pecycneHAHpOBaAH b 200 mkji 5 %-h xjiopHon KHCJiOTbi (HC10 4 ) n ueHTpHC^yrnpoBajin. K 
cynepHaTaHTy AoGaBAXAH 1200 mkji aueTOHa, coAepxcamero 0.5 M H 2 S0 4 . CMecb Bbmep- 
xcHBajin npn t = -5 °C b TeneHne HecKOJibKnx nacoB. BbinaBumn OejioK ocaxcAaAH 
ueHTpHcfjyrnpoBaHHeM h npoMbiBann hhctmm aueTOHOM. OcaAOK pacTBopxAH b 6 mkji 
3 %-ro SDS-3KCTparHpyiomero Gycjiepa (aaa SDS-3JieKTpoc})ope3a) hjih b 6 mkji pacTBopa, 
coAepxcamero 0.9 M AcOH, 8 M MoneBHHy, 10 %-io caxap03y n KpacnTejib poAaMHH (ajih 
A cOH-3JieKTpo(j)ope3a). 

HyMepHnecKHH aHajni3. BejiKOBbie KOMnoHeHTbi cneKTpa perHCTpnpoBajiH Ha mhaah- 
MeTpOBon GyMare. IlocTpoeHHe MaTpwu npoBOAHJin no HaAHHHK) (1) hjih OTcyTCTBHio (0) 
KOMnoHeHTa aaa KaxcAoro H3 H3yneHHbix o6pa3uoB. YpoBeHb cxoACTBa cneKTpoB paccMH- 
TbiBancji nonapHo no cjieAyiomen cfiopMyjie 

ypoBeHb cxoACTBa (%) = (Al / (Al + A2)) x 100 %, 

rAe Al — hhcao nap roMOAornHHbix GejiKOBbix KOMnoHeHTOB, A2 — hhcjio pa3AHHaio- 
mnxcx GejiKOBbix KOMnoHeHTOB (Ladizinsky, Hymowitz, 1979). PacneTbi BbinoAHXAHCb c 
Hcnojib30BaHHeM KOMnbioTepHOH nporpaMMbi BioDiversity Pro. 


Pe3yjibTaTbi h hx oGcyameime 

SDS-3neKTpo(j)ope3 3anacHbix GejiKOB 3HAOcnepMa 

CpaBHHTejibHbiH aHajiH3 o6pa3uoB E. repens h StH-reHOMHbix bhaob poAa Elymus b 
15 %-m rejie noKa3aji, hto ocHOBHax nacTb nojinnenTHAHbix uenen pacnoAOxceHa b 
AHana30He MOJieKyjixpHbix Macc 30—80 kD. B cneKTpax HHAHBHAyajibHbix 3epHOBOK b 
BapnaHTe 6e3 o6pa6oTKH OKCTpaKTOB BoccTaHaBjiHBaiomHM pearemoM 2-MepKanT03TaH0- 
jiom (BapnaHT -Me) bmabacho ot 15 ao 24 GeAKOBbix KOMnoHeHTOB, GoAbiuax nacTb H3 
KOTOpbIX OTHOCHTCA K HeaiperHpOBaHHblM npOAaMHHaM. rioCAe oGpaGoTKH 3KCTpaKTOB 
2-MepKanT03TaH0A0M (BapnaHT +Me) Ha Bcex cneKTpax noxBAxiOTex AonoAHHTeAbHbie 
KOMnoHeHTbi, oTHocxmnecx k cyG^eAHnnuaM miOTeAHHa hah, no Apyron KAaccH(j)HKauHH, 
k arpernpoBaHHbiM S-GoraTbiM npOAaMHHaM (Kreis et al., 1985). B ueAOM no 3AeKTpoc})o- 
peTHnecKHM cBOHCTBaM h oGmeMy pacnpeAeAeHHK) GeAKOBbix KOMnoHeHTOB no MOAexy- 
AApHbiM MaccaM MexcAy E. repens h StH-reHOMHbiMH BHAaMH poAa Elymus HaGAiOAaAOCb 
HeKOTOpoe cxoactbo. B ASAbHenuieH paGoTe ncnoAb30BaAH 10 %-h reAb, npn kotopom 
AocTHraeTCA HaHAynmee pa3AeAeHHe. flpn otom He3HaHHTeAbHax rpynna GbicTpo MHrpn- 
pyiomnx GeAKOB (10—15 kD) hamh He paccMaTpHBaAacb. 

AHaAH3 23 oGpa3uoB E. repens H3 reorpac})HHecKH OTAaAeHHbix ToneK bhabha 3Hann- 
TeAbHyio H3MeHHHBOCTb no noAHnenTHAaM npoAaMHH-rAioTeAHHOBoro KOMnAexca (pnc. 1). 
Y Bcex oGpa3UOB, oxBaTbiBaiomHx apeaA BHAa ot 3anaAHOH EBponbi ao KaMnaTKH, 
npncyTCTBOBaA h Gma HanGoAee Apxo BbipaxceH KOMnoHeHT c MOAeKyAxpHOH Maccon 
OKOAO 30 kD, KOTOpblH MOXCHO OIjeHHBaTb KaK BHAOCneUHC})HHHbIH. 

Zlnx H3yneHHA ypoBHA reTep03Hr0TH0CTH OTAeAbHbix ocoGeft aHaAH3HpoBaAH no 2 3ep- 
hobkh c KOAOca aaa 12 oGpa3uoB E. repens. Y Bcex H3yneHHbix o6pa3uoB BbiABAeHa 
HHAHBHAyaAbHaA H3MeHHHBOCTb no cneKTpaM 3anacHbix GeAKOB. £1ax GoAee noAHoro 
aHaAH3a y oGpa3uoB H 10572 h SLU-9721 Gbmo b3ato no 11 3epHOBOK c KOAOca (pnc. 2). 
flAA KaXCAOH 3epHOBKH OTMeneH HHAHBHAyaAbHblH THn cneKTpa. HeHAeHTHHHOCTb GeAKO¬ 
Bbix cneKTpoB CeCTpHHCKHX 3epHOBOK, nO-BHAHMOMy, oGyCAOBAeHa HeCKOAbKHMH (})aKTO- 
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Phc. L SDS- 3 JieKTpo 4 )OperpaMMa nojinnenmaoB 3 anacHbix OejiKOB 3 H,aocnepMa pa 3 JiHHHbix o 6 pa 3 HOB 

E. repens . BapnaHT +Me. 

St — CTamiapTHbiH cneKTp jihhhh ALT-8401 Elymus sibiricus. 1. H 3375 UlBemia; 2. H 3585 BeHrpHJi; 3. H 3587 Hexna; 
4. H 3759 HpaH; 5. H 10228 TaaxHKHCTaH; 6. H 10205 TaaxHKHCTaH; 7. H 7854 KHTaii; 8. H 7517 KiiTaft; 9. ACD-9703 
HobochChpck; 10. KEM-9701 KeMepoBCxaji o6ji.; ll.SAU-9571 KpacHoapcKHii Kpail; 12. ACH-8987 PecnyOjiHKa AjrraH; 
13. ACH-8986 PecnySjiHKa Ajrraii; 14. ALI-9718 AjrraHCKHH Kpan; 15. KHA-9543 XaKacna; 16. KRA-9501 KpacHoapcKHH Kpail; 
17. SLU-9724 HpxyTCKaB o6ji.; 18. HAB-8972 XaSapoBCKHH Kpail; 19. KEL-9628 KaMHaTKa; 20. KPE-9611 KaMMaTKa; 21. KAM- 
9743 KaMHaTKa; 22. KSO-9606 KaMHaTKa; 23. SAH-9101 CaxanHH. 


paMH: 1) nepexpecTHbiM thpiom onbuieHHii, xax npeHMymecTBeHHon c})opMbi nojioBoro 
pa3MHOxceHH» E. repens ; 2 )HajiHHneM BHyTpHnonyjumHOHHoro nyjia ajuiejibHbix reHOB; 
3) BbicoKHM ypoBHeM reTepo3HroTHOCTH MaTepHHCKHX pacTeHHH. Y o6pa3ua SLU-9721 
HaGjuoaajiacb H3MeHHHBOCTb h no BbicoKOMOJieKyrmpHbiM cyG'beflHHHuaM rcnoTejiHHa. 
BMecTe c tcm b cneKTpe Kaxc^oro H3 o6pa3UOB OTMeneH 6ejiOK, npncyTCTByioinHH y Bcex 
3epHOBOK: jyiii o6pa3ua H 10572 — c MOJieKyrmpHOH Maccon okojio 70 kD, jyiii SLU- 
9721 — okojio 60 kD. 

fljiii aaHHbix o6pa3uoB npoBoanjiacb KOjiHHecTBeHHafl oueHKa hbmchhhbocth OejiKOBbix 
cneKTpoB cecTpnHCKHx 3epHOBOK. BapbnpoBaHne ypoBHfl cxojiCTBa juih o6pa3ua SLU^-9721 



Phc. 2. SDS- 3 JieKTpoc})operpaMMa nojinnenTHflOB 3 anacHbix OejiKOB SHflOcnepMa 3 epHOBOK E. repens , B 3 HTbix 

c oziHoro KOJioca. BapHaHT +Me. 

St — CTaH^apTHbiii cneKTp jthhhh ALT-8401 Elymus sibiricus. 1—11. H 10572 HopBerna; 

12—22. SLU-9721 HpKyTCKaa o6ji. 3HaHKOM OTMeneH o6luhh SeJiKOBbifi komhohcht. 
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TAEJWUA 3 

ypOBeHb cxoncTBa nojiHnenmaHbix cneKTpoB cecTpHHCxnx 3epHOBOK, % 
(o6pa3eii SLU-9721 Elytrigia repens) 


Nq 

cneKTpa 

2 

3 

' 4 

5 

6 

7 

8 

9 

10 

11 

1 

41.9 

57.1 

53.3 

28.6 

58.6 

32.3 

48.3 

46.4 

42.8 

43.3 

2 

* 

53.8 

55.5 

36.7 

44.8 

51.8 

44.4 

37.0 

44.0 

56.0 

3 

★ 

★ 

55.5 

41.4 

40.0 

46.4 

44.4 

37.0 

44.0 

44.4 

4 

★ 

* 

* 

43.3 

46.7 

48.3 

46.4 

39.3 

52.0 

57.7 

5 

* 

* 

★ 

★ 

26.5 

50.0 

60.0 

31.0 

37.0 

48.1 

6 

* 

★ 

* 

* 

★ 

38.7 

41.4 

39.3 

46.1 

41.4 

7 

* 

★ 

* 

* 

* 

* 

48.1 

46.1 

48.0 

60.0 

8 

* 

★ 

★ 

* 

* 

★ 

★ 

44.0 

52.2 

65.2 

9 

★ 

★ 

* 

* 

* 

★ 

★ 

* 

43.5 

63.6 

10 

* 

★ 

★ 

* 

* 

★ 

★ 

* 

* 

59.1 


cocTaBji^jio ot 26.5 ao 65.2 % (TaSji. 3), jinn H 10572 — ot 33.3 ,ao 90.5 %. JJna 
cecTpHHCKMX 3epHOBOK H3yneHHbix paHee o6pa3UOB pa3Hbix bhaob Elymus 3HaneHne 
ypOBHH cxo^cTBa b noaaBjnnoineM OojibiuHHCTBe cjiynaeB cocTaBmno 100 % (AracfxwoB, 
AracjDOHOBa, 1990; Kostina et al., 1998). TaxHM o6pa30M, y Elytrigia repens HMeeT MecTO 
reHeTHHecKoe pacmenneHne no nojinnenTH^HOMy cocTaBy cnexTpoB b OTjiHHne ot bh^ob 
po,aa Elymus , xapaxTepn3yiomHXC5i npaxTnnecxH n^eHTHHHbiMH 3JiexTpoc})operpaMMaMH 
cecjpHHCKHx 3epHOBOK BCJieacTBHe npenMymecTBeHHoro caMoonbiJieHHA. 


OflHOMepHbin SDS- n AcOH- 3jieKTpo$ope3 rncTOHa HI 

Xtnfl noaTBep^eHna Toro, hto SKCTparnpyeMbie HaMH SejixH E. repens othocatca k 
cy6c})paxuH5iM rncTOHa HI, b onbiTe Hcnojib30Bann HanOonee H3yneHHbie no rncTOHaM 
o6T>eKTbi: Pisum sativum h Ttiticum aestivum. Jinn Bcex 3 bh^ob b o6enx 3JiexTpoc})ope- 
THHecKHx cncTeMax Bbi^BJiajincb 2 rpynnbi cy6cf)paxuHH, npnneM npHHunnnanbHbix pa3- 
jihhhh no pacnpe,aejieHHK) cy6c})paxuHH Ha cnexTpax b SDS* n AcOH-cncTeMax He 
HaOjnoflajiocb. Hhcjio h pacnonoxceHne cy6c})paxuHH nmeHHUbi n ropoxa cooTBeTCTBOBann 
jiHTepaTypHbiM jjaHHbiM. CneayeT OTMeTHTb, hto jiHTepaTypHbie jjaHHbie no rncTOHy HI 
ropoxa npHBOflflTCfl juia yxcycHOxncjiOH (AcOH) cncTeMbi (Kosterin et al., 1994), b to 
BpeM^ Kax rncTOHbi nmeHHUbi H3yHanncb npenMymecTBeHHO MeTO^OM SDS-3JiexTpoc})o- 
pe3a (Spiker, 1982, 1988). B Harnnx onbiTax cy6c})paxuHH Bcex 3 bh^ob pacnojiarajincb 
npn6jiH3HTejibHO b ootom OTana30He 3JiexTpo(|)opeTHHecxoH no^BHXHocTH. npn stom 
HanOojiee noaBH^Haa cy6c})paxuH5i rncTOHa HI nmeHHUbi MapKnpoBana hhxhioio rpynny 
cyOcjDpaxunn E. repens. 

CpaBHHTejibHbin aHajiH3 SKCTpaKTOB, nojiyneHHbix H3 jincTbeB E. repens pa3Horo 
B03pacTa, He BbiflBHji pa3JiHHHH no c})paKUHOHHOMy cocTaBy, npn stom OTMeneHO yMeHb- 
uieHne BH3yajibHon njiOTHOCTH cjDpaKUHH no Mepe CTapeHna JincTbeB. 3to comacyeTCfl c 
aaHHbiMn, nojiyneHHbiMH HaMH paHee, jinn p^aa StH-reHOMHbix bh^ob po^a Elymus. B 
^anbHenmen pa6oTe Hcnojib30BanH roMoreHaT MOJio^bix JincTbeB. 

Kax yyKQ ynoMHHanocb, npn cpaBHHTejibHOM H3yneHHH rncTOHa HI MeTO^aMH SDS- n 
AcOH-3JieKTpoc})ope3a HaOjnoflanocb cxo^ctbo no o6meMy pacnpe^ejieHHio komhohchtob 
b sthx cncTeMax. Eojiee no,apo6Hoe nccne^OBaHne npoBOOTJiH b SDS-chctcmc. AHanH3 
14 o6pa3UOB E. repens m pa3JiHHHbix reorpactwHecxnx Tonex noxa3an HajiHHHe hhahbh* 
,ayanbHbix THnoB cnexTpa y xaxmoro o6pa3ua. 3to moxcct CBH^eTejibCTBOBaTb o cymecT- 
BOBaHHH ajuiejibHbix BapnaHTOB OojibuinHCTBa cy6c})paxuHH. He BbWBjieHO o6iuhx min 
Bcex o6pa3UOB cy6c})paxuHH, xoTopbie moxho 6buio 6bi oueHHBaTb xax BRaocneuncJiHHHbie. 
y pa3JiHHHbix OnoTHnoB E. repens BbiflBmnocb ot 7 ,ao 10 cyOcjDpaxunn, b to BpeMA xax 


ill 





Phc. 3. SDS-3JieKTpoc{)operpaMMa rncTOHa HI. A — BapnaHT +Me; B — cxeMa. 

E. repens: l.H 3587 HexHa; 2. H 3585 BeHipua; 3. H 10205 TanxcmcHCTaH; 4. H 10228 TajpKHKHCTaH; 5.H 3736 HpaH; 
6. H 3738 HpaH; 7. H 7854 XHTaii; 8. KPE-9611 XaMnaTica; 9. KAM-9743 XaMnaTica; 10. SLU-9721 HpicyTcicasi o6ji.; 11. XRA- 
9501 KpacHOflpcKHH Kpari; 12. ALI-9707 AjiTaiiCKHH Kpaii; 13. ALI-9730 AjuaiiCKHii Kpaii; 14. KHA-9743 XaicacHn. StH-re- 
HOMHbie BHflbi Elymus : 15. E. jacutensis BUR-9702 Eypjmifl; 16. E. macrourus GAL-8959 Pecny6jiHKa AjiTaw; 17. E. caninus 
GAC-8921 Pecny6jiHKa AjiTaii; 18. E. mutahilis GAE-8994 PecnySjiHKa Ajmii; 19. E. subfibrosus KES-9639 KaMqaTKa. 


y o6pa3uoB StH-reHOMHbix bh^ob po^a Elymus — 5 — 6 (pnc. 3). HannHHe 7 cyOcfipaxunn 
OTMeneHO jinuib y o6pa3ua E. jacutensis BUR-9702. Cy6c})paxuHH racTOHa HI y E. repens 
pacnojiarajiHCb npH6jiH3HTejibH0 b tom xe HHana30He MOjiexyjmpHbix Macc, hto h y 
StH-reHOMHbix bh^ob po,aa Elymus. Y Bcex H3ynaeMbix bh^ob cyOcjipaxuHH hctxo 
pa3,aejiajiHCb Ha 2 rpynnbi, npuneM HaHOojibuiHe pa3JiHHH5i Mox^y E. repens h BHjjaWH 
Elymus 3aMeTHbi b rpynne cy6c})paxuHH c bbicoxoh sjiexTpocJiopeTHHecxoH no^BH^HOCTbio 
(ycjiOBHO HHxtHflfl rpynna) Bojibinee kojihhcctbo cy6c|)paxuHH y E. repens , BepoaTHO, 
o6T>51CH5ieTC51 KaK BbICOKHM ypOBHCM reTep03HTOTHOCTH, XapaKTepHbIM HJlfl 3TOTO BHfla 
BCJieacTBHe nepexpecTHoro onbuieHHfl, Tax h HajiHHHeM flonojiHHTejibHoro S-reHOMa. B 
uejiOM 3JieKTpo(J)opeTHHecKaa CTpyxTypa cnexTpa racTOHa HI E. repens BH3yajibHO 
OTJIHHHMa OT TaXOBOH y StH-reHOMHbIX BHflOB Elymus. 

nonyjiauHOHHyio H3MeHHHBOCTb H3yHanH Ha npHMepe 3 nonyjuniHH: SLU-97 (HpxyT- 
cxa5i o6jl, r. CnioflflHxa), H 3738 (HpaH), KHA-97 (Xaxacnfl). J\jm nonyjmuHH H 3 
Cjiio^hkh OTMeneHO HajiHHHe flByx o6luhx jxj m Bcex pacTeHHH cyOcfipaxunn, jum 
HpaHCKOH — ootoh cy6c})paxuHH. Bee cyO^paxuHH rncTOHa HI xaxaccxon nonyjmuHH 
HMejiH ajuiejibHbie BapHaHTbi. 

Oco6o cjie,ayeT otmcthtb H3MeHHHBOCTb no racTOHy HI y pacTeHHH, BbipameHHbix H3 
ceM^H o^hoh npnpo^HOH oco6h SLU-9721 (pnc. 4). M3MeHHHBOCTb BbraBjumacb xa k b 
B epxHen, Tax h b hhxhch rpynnax cyOcfipaxunn. H 3 11 pacTeHHH, B35iTbix b onbiT, y 5 
npHcyTCTBOBajia ^onojiHHTejibHaa MezuieHHO Mnrpnpyiomafl cyOcjipaxuHfl. Jinuib 2 pacTe- 
HH5i xapaxTepH30Bajincb naeHTHHHbiMH cnexTpaMH, y Bcex ocTajibHbix OTMeneH hh^hbh- 
,ayajibHbiH Tnn cnexTpa. KojiHHecTBeHHaa oueHxa (Ta6ji. 4) noxa3ajia BapbnpoBaHHe 
ypoBH^ cxoacTBa b npeaejiax ot 7.1 % (oco6h 1 h 11) jjo 100 % (oco6h 9 h 10). Cpe,nH5i5i 
BejiHHHHa cxoflCTBa Mex,ay ocoOamh no cy6^)paxunoHHOMy cocTaBy racTOHa HI He 
npeBbicnjia 26.5 %. 

M 3 aHajiH3a jiHTepaTypHbix jjaHHbix cjieayeT, hto thctoh HI b uejiOM MeHee h3mchhhb 
h 6ojiee BH^ocneuHcjDHHen, neM 3anacHbie 6ejixH ceMimojien y flByaojibHbix hjih 6ejixH 
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Phc. 4. AcOH-3JieKTpo(f)operpaMMa rHCTOHa HI. 

HHaHBHayajTbHbie pacTeHHH, BbipauieHHbie H3 ceMSH oaHoro Koaoca E. repens o6pa3ua SLU-9721 
(HpKyTCKaa o6ji., r. CaioaflHica). 


npojiaMHH-mioTejiHHOBoro KOMnjieKca SH^ocnepMa y OflHOflOJibHbix (Spiker, 1982; EenaeB, 
EepOTHKOB, 1985; KoHapeB H^p., 1993). 3HaHHTejibHaa H3MeHHHBOCTb racTOHa HI y 
E. repens bo mhotom odycjiOBjieHa nepexpecTHbiM thiiom onbmeHHa h, KpoMe Toro, 
CBH^eTeubCTByeT o mho^kcctbchhom ajmejiH3Me reHOB, KOHTpojiHpyiOLUHX sth Gcjikh. 
XapaKTep h3mchhhbocth racTOHa HI y E. repens , bh^hmo, OTpaacaeT Bbicoxyio pckom6h- 
HauHOHHyio cnoco6HOCTb Btma npH coHeTaHHH BereTaTHBHoro h nanoBoro thiiob pa3MHO- 
xeHHa. Ee3 comhchhh, E. repens aBJiaeTca caMbiM pacnpocTpaHeHHbiM h SKOJiorHnecKH 
n ji acTHH hmm «CBepxBHflOM» cpeaH Bcex 3JiaKOB TpH6bi Triticeae , o6jiaaaioinHM yHHKanb- 


TAEJ1HUA 4 


YpoBeHb cxoacTBa cneKTpoB racTOHa HI pacTeHHH, BbipameHHbix H3 ccmhh 
oaHoro Kojioca, % (o6pa3eu SLU-9721 Elytrigia repens) 


No 

cneKTpa 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 

* 

16.7 

27.3 

25.0 

36.4 

7.7 

87.5 

15.4 

7.7 

7.7 

7.1 

2 

* 

* 

20.0 

30.0 

8.3 

50.0 

8.3 

30.0 

20.0 

20.0 

18.2 

3 

* 

* 

* 

18.2 

44.4 

20.0 

30.0 

8.3 

9.1 

9.1 

8.3 

4 

* 

* 

* 

* 

40.0 

62.5 

27.3 

75.0 

8.3 

8.3 

27.3 

5 

* 

* 

* 

* 

* 

18.2 

40.0 

27.3 

8.3 

8.3 

16.7 

6 

* 

* 

* 

* 

* 

* 

8.3 

62.5 

20.0 

20.0 

44.4 

7 

* 

* 

* 

* 

* 

* 

* 

16.7 

8.3 

8.3 

7.7 

8 

* 

* 

* 

* 

* 

* 

* 

* 

18.2 

18.2 

40.0 

9 

* 

* 

* 

* 

* 

* 

* 

* 

* 

100.0 

62.5 

10 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

62.5 
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iibiMH a^anTauHOHHbiMH CBOHCTBaMH. HecMOTpa Ha orpoMHbiH apeaji h MHoroo6pa3He 
MopcfjojiorHHecKHX cj3opM, E. repens TeM He MeHee coxpamieT aocTaTonnoe cahhctbo He 
TOJlbKO MOp(})OJIOrHHeCKHX, HO H OHOXHMHHeCKHX npH3HaKOB. 

flByMepHbiH 3jieKTpocf)ope3 rn ctoh a HI 

IlocKOjibKy AsyMepHbiH 3JieKTpoc{)ope3 no3BOJi5ieT 6onee nojiHO H3ynHTb CTpyKTypy 
cneKTpa h npoBepHTb nojiocbi Ha roMoreHHOCTb, b aHajiH3 Gbuin noBTOpHO B3aTbi pacTeHwa 
E. repens , BbipameHHbie H3 ccmah oanon oco6h o6pa3ua SLU-9721. Pa3aejieHHe b 
1-m nanpaBJieHHH npoBOAHJin b AcOH-cncTeMe. Bo 2-m HanpaBJieHHH (SDS-CHCTeMa) jxna 
Kaxcaoro H3 o6pa3uoB BbWBJieHO 6—7 nxTeH, Kaxcaoe H3 KOTopbix cooTBeTCTBOBajio 
cy6cf)paKUHH b AcOH-CHCTeMe. TaKHM o6pa30M, hhcjio cy6c})paKUHH b AcOH- h SDS- 
cwcTeMe no/iHOCTb-K) coBriaaano. OOpaTHax 3aBHCHMOCTb Mexcay OTHOCHTejibHOH saeicTpo- 
^opeTHnecKOH noflBHXCHOCTbio b 12.5 %-m khcjiom rejie h 3HaneHHeM MOJieKyaxpHOH 
Maccbi, BbiflBjnieMOH b 11 %-m SDS-rejie am* OTaeabHbix cy6cf)paKUHH, 6buia 6jiH3Ka k 
jiHHeHHOH. IlocjieAHHH cf)aKT caeayeT paccMaTpHBaTb Kate npe^BapHTejibHbie aaHHbie, 
TpeOyiomHe aajibHeHuiHX HCcaeaoBaHHH c npHBJieneHHeM 6ojibuiero HHCJia 6hothhob. 

Ha Ham B3rjiaA, pe3yjibTaTbi npoBeaeHHoro 3neKTpo(})opeTHHecKoro H3yneHH5i CBHae- 
TejIbCTByiOT O TOM, HTO CjDOpMaJIbHOe CXOflCTBO B reHOMHOH KOHCTHTyUHH E. repens H 
StH-renoMHbix bh^ob Elymus He xBnxeTCx aocTaTOHHbiM ocHOBaHHeM aax nepecMOTpa 
TaKCOHOMHHecKoro nojioxceHHx Elytrigia repens , h Mbi He pa3aeaxeM TOHKy 3peHHX 
aBTopoB, npeanaraiomHx othccth aaHHbin bh a k poay Elymus. 
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SUMMARY 

Polymorphism of endosperm proteins and histone HI in Eurasian biotypes of Elytrigia repens 
(L.) Nevski (genomic formula StStHH) have been studied by SDS-, AcOH and two-dimensional 
PAGE in comparison with StH-genomic Elymus species. The range of molecular weights (Mr) of 
the prolamine-glutelin complex polypeptides in E . repens is 30—80 kD and does not differ from 
that in Elymus species. The strongly expressed prolamin component with Mr about 30 kD was found 
in all populations studied of E. repens covering an area from Western Europe up to Kamchatka. 
This component could be considered as species-specific. The high level of electrophoretic pattern 
variation of endosperm proteins and histone HI (including sisterly individuals) has been shown. 
Nevertheless Elytrigia repens possesses a specific composition of histone HI components which 
differs from that in StH-genomic Elymus species. 
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A new species Ptilota polydentata ( Ceramiales , Rhodophyta ) found in sublittoral of Kunashir Island on 
Bossiella compressa Kloczc. is described. 

Key words: Rhodophyta , Ceramiaceae , Ptilota polydentata. 

Genus Ptilota C. Ag. is widely dispersed in the Northern Hemisphere. It includes four 
species: P. gunneri Silva, Maggs et Irvine, P. serrata Kiitz., P.filicina J. Ag. and 
P. phacelocarpoides A. Zin. The first two species are distributed in the Arctic and Atlantic 
Oceans; the latter two are in the Pacific Ocean. P.filicina is common in the boreal zone 
on coasts of N. America and Asia. It was described from Vancouver Island (Canada) 
P. phacelocarpoides has a geographical range occurring at coasts of Sea of Japan, Honshu, 
Hokkaido, Monneron, Sakhalin and Kunashir Islands. It was described from Ussuri Bay 
(Sea of Japan). Ptilota species are distinguished from each other by the morphology of 
determinate branches (leaflets) and determinate branchlets (Masuda, Sasaki, 1990; Maggs, 
Hommersand, 1993). 

A new species was found in the material collected by V. A. Shtrik from Kunashir 
Island in 2 km to southwest of Alechin Cape in sublittoral on Bossiella compressa Kloczc. 
among the other epiphytes: Ptilota phacelocarpoides , Tokidaea corticata (Tokida) 
Yoshida, Branchioglossum nanum Inagaki, Sphacelaria rigidula Kiitz. (the last three grew 
on Ptilota phacelocarpoides). The thalli of the new species (they are four) and the thalli 
of the other epiphytes, including Ptilota phacelocarpoides , were lesser than 1 cm. Three 
thalli of the new species were with cystocarps and one with tetrasporangia. 

Our studies of the specimens showed that they are distinguished well from the other 
species of the genus Ptilota. They are described as a new species that has the following features. 

Ptilota polydentata Perest. sp. nov. 

Thalli 0.5—0.7 mm lg., parte basali ramosi. Rami crescentiae indefinitae 220— 
280 pm It., ramis crescentiae definitae oppositis aequilongis, late linearibus vel late 
lanceolatis obsiti. Ramuli crescentiae definitae lineati vel lanceolati, recti vel falcati, 
margine denticulati, apice brevi obtusangulo vel orbiculato, transverse ad ramos crescen¬ 
tiae definitae oppositos abeunt. Cortex in dentibus et in parte ramulorum subapicali deficit. 
Rami crescentiae definitae magni ad 1140—1770 pm lg., 500—890 pm It., rami eis 
oppositi ad 890—1070 pm lg., 500—630 pm It. Ramuli ad 380—440pmlg., 190— 
215 pm It. Cellulae lineae axialis ramorum principalium 135—170 pm lg., 67—84 pm It. 
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Fig. 1. Ptilota polydentata. 

Apex of an indeterminate branch, a — apical cell. 


Fig. 2. Ptilota polydentata. 
Apex of a determinate branch. 


Cellulae lineae axilaris ramulis crescentiae definitae 25—42pmlg., 22.5—31 jam It. 
Cellulae ad apicem ramorum et ramulorum abbreviatae. Cortices cellulae orbiculato-po- 
lygonatae, 5.6—14x5.6—11pm. Cystocarpia 160—220 pm in diam., ramulorum loco 
in ramis crescentiae definitae evoluta, ramulis alterna. Carposporae 17—22.5 x 28 pm. 
Involucri phylla dentata, apice uniseriato, cortice tecta, diametro gonimoblasti 2—2.5-plo 
superantia. Tetrasporangia 34—42 pm in diam., in ramis abbreviatis crescentiae indefi- 
nitae evoluta; rami abbreviati circumcirca filamentis brevibus uniseriatis obtecti. 

Typus: Rossia, Insulae Kurilenses, ins. Kunashir, 2km ad austro-occidentem a 
promontorio Alechin, in profunditate 8—14.5 m, epiphyton Bossiellae compressae , 
VII 2000, V. A. Shtrik (LE). 

Affinitas. A speciebus congeneribus ceteris ramulis brevibus crescentiae definitae 
serratis differt. 

Thalli 0.5—0.7 cm long, branched at the base. Indeterminate branches 220—280 pm 
wide with pairs of opposite broadly linear and lanceolate determinate branches of unequal 
length bearing pairs of branchlets of equal length. Branchlets linear and lanceolate curved 
or straight, becoming serrated. Their tops are short, usually wide-angled or rounded. 
Serrations and subapical portions of the branchlets without cortex. Large determinate 
branches up to 1140—1770 pm long, 500—890 pm wide. Branches opposite them up to 
890—1070 pm long, 500—630 pm wide. Branchlets up to 380—440 pm long, 190— 
215 pm wide. Cells of the axial filaments of the main branches 135—170 pm long, 
67—84 pm wide. Cells of the axial filaments of the determinate branches 67—,126 pm 
long, 42—63 pm wide. These of the branchlets 25—42 pm long, 22.5—31pm wide. 
All of them diminishing to the apex. Cortical cells 5.6—14 x 5.6—11 pm, polygonal with 
rounded angles. Cystocarps 160—220 pm in diameter borne on determinate branches 
instead of branchlets by adaxial and abaxial series and alternately with branchlets. Involucral 
branches corticated, serrated, with uniseriate apex, to 2—2.5 times as long as diameter 
of gonimoblast. Carposporangia 17—22.5x28 pm. Tetrasporangia 34—42 pm in dia¬ 
meter, borne on short uniseriate filaments growing from the shortened indeterminate 
branches. 

Epiphyte on Bossiella compressa Kloczc. on rocks at 8—14.5 m depth. 

Kunashir (the Kurile Islands), 2 km to southwest of Alechin Cape. 
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Fig. 3. Ptilota polydentata. Fig. 4. Ptilota polydentata. 

Outline of determinate branches of a sporophyte (a — c). Serrated margin of a determinate branch- 

each branch with serrated branchlets. let, fragment of Fig. 3. 

A new species differs from the other species of Ptilota by the morphology of 
determinate branches and branchlets and more than one order of determinate branchlets. 
Determinate branches bear marginal more or less wide linear opposite penultintate 
branchlets with or without ultimate branchlets (serrations). Tops of determinate branches 
and branchlets are short, wide-angled to round. The other species of Ptilota are 
characterized by narrow-angled and stretched (long) tops of leaflet-like branches. Leaflets 
in margins form cuneate, or linear cuneate, or linear more or less well defined dents or 
feathery branchlets. Dents and feathers with smooth margins. Comparison of determinate 
branches and branchlets in the species of Ptilota shows that ultimate branchlets, such as 
dents and feathers of the known species, correspond to the linear wide short penultimate 
branchlets with serrations (= ultimate branchlets) of the new species. Besides, 1—3 su- 
bapical branches in the known species are uniseriate, while in the new species only the 
first subapical branch is uniseriate. Beginning from the third all the subapical branches 
are fully formed (completed) and pluriseriate. 

The terminology used in this paper corresponds those used in the book «Seaweeds of 
the British Isles» by Maggs and Hommersand (1993): branches with functional apical cell 
with rounded upper end regardless of the size and morphology of the branches I call 
indeterminate; the branches with a non-functional pointed conical top cell I call 
determinate branches (leaflets). Dents, serrations and feathers on margins of the leaflets 
are called branchlets. 

According to such a definition of the branches of different orders I somewhat 
differently define the characteristic features of the species Ptilota than Masuda and Sasaki 
(1990) do in their paper «Taxonomic notes on Japanese Ptilota ( Ceramiales , Rhodophy- 
ta)». The authors with regard to the branches write on p. 348: «Ptilota serrata and 
P. phacelocarpoides have two types of branches, those with determinate growth becoming 
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leaflet-like branchlets and those with indeterminate growth which are dissimilar in size 
(Figs. 9, 12). On the other hand, Ptilota plumosa and P.filicina have two branches with 
indeterminate growth, which are dissimilar in size (Figs. 8, 10, 11)». My studies permit 
me to come to another conclusion. In the specimens of Ptilota gunneri (= P. plumosa) 
from the Barents and White Seas and Iceland pairs of the subapical indeterminate and 
determinate branches are replaced basipetally with pairs of the determinate branches 
(leaflets) with feathery margins. Feathers (feathery branchlets) are narrow long with 
smooth margins. So in each pair there are opposite determinate branches with feathery 
margins. During the formation on the feathers cystocarps and tetrasporangia feathery 
branchlets can restore the functional apical cell, while sterile proximal adaxial feathery 
branchlets can grow into indeterminate branch. Leaflets (determinate branches) can grow 
too into indeterminate branches. In Ptilota filicina arrangement of pairs of indeterminate 
and determinate branches is kept almost all through the branch. Indeterminate branches 
in the pairs at first bear much shorter leaflets, however they can become longer downward 
(basipetally) and assume the features of the supporting indeterminate branch. Nearer the 
proximal end of the supporting branch indeterminate branch in the pair is replaced by 
determinate branch and then the pair consists of two leaflets. Variants are possible when 
both branches in pair can be indeterminate or determinate. Leaflets in Ptilota filicina in 
the western portion of the species area have mainly serrated margins. However in the 
Bering Sea the population inhabits which is characterized by long serrations looked like 
feathers of Ptilota gunneri. Nevertheless both species differs one from another by the 
proportion of determinate and indeterminate growth. 

Ptilota serrata and P. phacelocarpoides are delineated from the other species by the 
more reduced determinate branches. Triangular leaflets are with serrations in the 
forjner species and mainly with smooth margins in the latter. As it is in the above-men¬ 
tioned species, both or one of opposite unequal branches in P. serrata can be indetermi¬ 
nate. 

The size of the thallus is not included in the characteristic features of the species, as 
in the nature it appears to have size compared at any rate with that of P. phacelocarpoides. 
Indeed, epiphyte sinusia of three species inhabited Kunashir shelf: Neohypophyllum 
middendorfii (Rupr.) Wynne, Congregatocarpus pacificus (Yamada) Mikami, Hideophyl - 
lum yezoense (Yam. et Tok.) A. Zin. ( Delesseriaceae) and Bossiella cretacea (Post, et 
Rupr.) Johansen ( Corallinaceae ) are constituted by mainly very small up to microscopic 
plants, which usually in the nature have larger sizes. These are Euthora cristata (L.) 
J. Ag., Antithamnion densum (Suhr) Howe (with spermatangia), Tokidaea corticata 
(Tokida) Yoshida (with cystocarps), Ptilota facelocarpoides , P.filicina, Ceramium 
cimbricum H. Petersen, C. rubrum (Huds.) C. Ag., C. japonicum Okam., Branchioglossum 
nanum Inagaki, Nienburgella angusta (A. Zin.) Perest., Polysiphonia japonica Harv., 
P. morrowii Harv., Enelittosiphonia stimpsonii Harv., Halothrix lumbricalis (Kiitz.) Rnke, 
Sphacelaria rigidula, Ectocarpus siliculosus (Dillw.) Lyngb., Hincksia sp., Kornmannia 
zostericola (Tild.) Blid. True microscopic species grow together with them: Stylonema 
alsidii (Zanardini) Drew, Colaconema daviesii (Dillw.) Stegenga, Pringsheimiella scutata 
(Rnke) Marshew., Chaetomorpha tortuosa (Dillw.) Kleen. It should be mentioned 
Erythrotrichia carnea (Dillw.) J. Ag., Audouinella ( Rhodochorton) concrescens (Drew) 
Dixon (with tetrasporangia), Colaconema daviesii (Dillw.) Stegenga (with monosporan¬ 
gia) and Entocladia flustrae (Rnke) Batt. They settle the hydroids on midribs of delesserian 
algae. 
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PE3IOME 

OnHCbiBaeTCfl HOBbiH bha KpacnoH LtepaMHeBOH BonopocjiH Ptilota polydentata , HanneHHbiH b 
cyOjWTopajibHOH 30He ocTpOBa Kyuaump Ha H3BecTXOBOH hjichhctoh BonopocjiH Bossiella compressa 
Kloczc. Hobhh bha oTjiHHaeTca ot ocTajibHbix bhaob pona MOp^onorneH BeTBeii h BeTonex 
orpaHHHeHHoro pocTa (HMeiomux BepxymeHHyio xnHHOBHAHyio xneTxy) h OonbiiiHM Ha 1 hhcjiom 
nopanxoB BeTBeii orpaHHHeHHoro pocTa. Y hoboto BHna niHpoxonHHeHHbie bctbh orpaHHHeHHoro 
pocTa (determinate branches) c AByx ctopoh npopacraiOT b yxoponeHHbie 6ojiee hjih MeHee 
LUHpoKOJiHHeHHbie BeTOHKH orpaHHHeHHoro pocTa (penultimate branchlets) c BeTOHxaMH-3y6uaMH 
(ultimate branchlets, serrations) no xpa^M h c rnanxHM KpaeM. Bepxymxn BeTBen h BeTonex 
orpaHHHeHHoro pocTa mupoKoyrojibUbie no oxpyrjibix, xopoTKHe. Y npyrnx bhaob pona bctbh 
orpaHHHeHHoro pocTa (leaflet-like) xapaxTepH3yiOTC5i y3xoyronbHOH OTT^HyroH BepxymxoH. Ohh 
npopacTaiOT no xpaio 6onee hjih MeHee xopomo BbipaxeHHbiMH xjihhobhahbimh hjih ahhchho-xah- 
HOBHnnbiMH hjih jiHiieHHbiMH BeTOHxaMH-3y6uaMH (serrations, dents, wing-like) hjih BeTonxaMH-ne- 
pbiuiKaMH c rjianxHMH KpasiMH (feathery branchlets). CpaBHeHHe BeTBen h BeTonex oAHoro nopanxa 
b cjioeBHme bhaob Ptilota (Bxmonafl hobuh bha) noxa3biBaeT, hto xjiHHOBHnHbiM BeTOHxaM-3y6uaM 
hjih nepbimxaM (ultimate branchlets) y H3BecTHbix bhaob cooTBeTCTByiOT uiHpoxojiHHeHHbie bctohxh 
(penultimate branchlets) c BeTOHxaMH-3y6uaMH no xpaio (ultimate branchlets) y hoboto BHna. 


YAK 582.669.2 


Eot. xypH., 2002 r., t. 87, N» 3 


© H. H. IjBejieB 

O HEKOTOPbIX POflAX CEMEHCTBA CARYOPHYLLACEAE 
B BOCTOHHOH EBPOIIE 

N. N. TZVELEV. ON SOME GENERA OF CARYOPHYLLACEAE FAMILY IN EAST EUROPE 

EoTaHHHecKHii HHCTHTyr hm. B. Jl. KoMapOBa PAH 
197376 C.-FIeTep6ypr, yji. npocf). flonoBa, 2 
nocTynwjia 23.08.2001 

npejuiaraiOTca H3MeneHHa b cncieMe ponoB Moehringia, Sagina, Minuartia, Bujfonia h Oberna aah 
Boctohhoh EBponbi. 4 BHjia pona Moehringia npHHajuiexaT x 3 BnepBbie npHHHTbiM nonponaM: Bulavkinia, 
Alsinanthus h Moehringia. 28 bhaob pona Minuartia pa3neneHbi Ha 5 nonponoB: Charadzia, Tryphane, Sabulina, 
Chetropis h Minuartia ; nonpon Tryphane npencTaBneH 5 cckiihhmh, a nonpon Chetropis — 2 cckhhamh. 
BoccraHOBjieH b xanecTBe caMOCTOHTenbHoro 3a6biTbiii bha M. uralensis. B pone Sagina c 8 bhaamh h 2 cckhhhmh 
onHcaH HOBbiii bha H3 ioxhoh YxpaHHbi — S. schiraevskii. EnHHCTBeHHbin b Boctohhoh EBpone bha pOAa 
Bujfonia CAeAyeT Ha3biBaTb B. parvifiora, a He B. tenuifolia, xax ero Ha3biBaiOT b nocAeAHee BpeMH. B poAe Oberna 
c 6 BHAaMH H3 2 cexuHH aah Boctohhoh EBponbi npHBOAHTCH 2 BHAa H3 poACTBa O. csereii s. 1.: O. crispata h 
O. schottiana. 

KAioneBbie CAOBa: rB 03 AHKOBbie, cncTewa, ponti Moehringia, Sagina, Minuartia, Bujfonia, Oberna, 
BocTOHiiaa EBpona. 

B CB^3H c o6pa6oTKOH nexoTopbix ponoB rB03nHKOBbix ( Caryophyllaceae ) ajia H 3 naHHJi 
«Ojiopbi Boctohhoh EBponbi» HaMH Biieceiibi HexoTOpbie H3MeHeHH5i b CHCTeMaTHxy 3 thx 
ponoB. HacTb hx othochtca k BHyTpnponoBbiM nonpaanejieHHAM — nonponaM h cexunjiM. 
MHorne aBTOpbi He npnnaiOT othm TaxcoiiaM Gojibinoro 3HanenH5i, CHHTa#, hto ohh 
BBonflTca jiHiiib ajbi ynoGcTBa o6o3penH5i bhaob b Gojiee xpynubix ponax h b OTjiHHHe ot 
bhaob He ABjiaiOTCfl peajibHO cymecTByiouiHMH b npnpone. Mbi (UBejieB, 1995) CHHTaeM 
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TaiccoHbi Bcex panroB, earn ohh BbmejieHbi npaBHjibHO, peajibHO cymecTByiomHMH, h 
nOTOMy KOJIHMeCTBO BXOJliUUHX B pO^bl BH£OB lie HMeeT HHKaKOrO OTHOLUeHHfl K BHyTpH- 
poziOBbiM nozipa3ziejieHHiiM. Moiyr 6biTb ojmroTHnHbie poztbi, BXjuouaiomHe HecKOJibKo 
nOflpO£OB HJIH CeKUHH, H pozibl C MHOrOHHCJieilribIMH 6j]M3KOpOZlCTBeHHbIMH BH^aMH, 
KOTopbie ne ziejiHTCfl Ha KaKHe-jiH6o BHyTpnpoztOBbie nozipa3ztejieHH5i. npH stom paHra 
noztpoztOB, Ha Ham B3rjifl£, 3acjiyxcHBaiOT Te TaxcoHbi, KOTopbie b otjihhhc ot cexunii Moiyr 
6biTb Bbwe^eHbi b caMocTOATejibHbie poztbi, He ycTynaiomHe no cTenenn o6oco6jieHHOCTH 
MHOTHM o6menpH3HaHHbIM poztaM. 


Pofl Moehringia L. 

H 3 3Toro pozia, HacHHTbiBaiomero okojio 30 bhziob, b Boctohhoh EBpone npeztcTaBjieHbi 
jiHmb 4. Bee ohh oueHb o6oco6jieHbi zipyr ot zipyra h Majio H3MeHHHBbi HecMOTpa Ha 
mHpOKHe apeajibi. Ochobhmm oOijeztHHflioinHM 3 th bh^m npH3HaKOM ABjifliOTca npHcno- 
coGjieHHbie k MHpMeKOxopHH noHTH rjiaziKHe uepHO-6ypbie ceMeHa, CHaOxcemibie 6ejiOBa- 
thm npHziaTKOM — 3JianocoMOH. Ozmaxo stot npH3Hax MOxceT 6biTb npnoOpeTeH xoh- 
BepreHTHO, a no coBOxynHOCTH ztpyrnx npH3HaKOB bh^m 3Toro pozta Bnojme 3acjiyxcHBaioT 
pa3ziejieHHii na 3 noztpozia. 

OTHOCHTejibHO 6jiH3Koe pozzcTBO SHzteMHxa rpaHHTHbix exaji no KbxHOMy Byry — 
M. hypanica Grynj et Klok. (ubctxh miTHMepHbie) c jieKTOTHnoM pozta — M. muscosa L. 
(UBeTKH HeTbipexMepHbie), 3axoztamHM H3 Cpezmen EBponbi Ha YKpaHHCKHe KapnaTbi, He 

BbI3bIBaeT COMHeHHH. 06a 3THX BHZia - CKaJlbHbie MHOrOJieTHHKH C OHeHb y3KHMH 

jihctmimh, o6pa3yiouzHe HeGojibrnne ztepHOBHHXH. B tom, hto hhcjio hjichob b UBeTxax He 
HMeeT b zjaHHOM cjiynae Gojibmoro 3 HaueHHfl, moxcho yOeztHTbca Ha npHMepe pozia Sagina 
L., me b npeztejiax oziHoro BHzta MoryT 6biTb xa k naTHMepHbie, Tax h ueTbipexMepHbie 
UBerxn. 06a sthx BHzta a oraomy x THnoBOMy noztpoziy Moehringia , BX/nouaiomeMy eme 
ueJibin pa# ropHbix eBponencxHx bhziob. 

Iloztpozt 1. Bulavkinia Tzvel. subgen. nov. — Plantae perennes, longe rhizomatosa, 
5—15 cm alt. Folia elliptica, obtusa, uninervia. Flores pentameri. Sepala 1.5—2.3 mm lg., 
elliptica, obtusa. Petala sepalis 2.5—4-plo longiora. Stilodia 3. Capsulae anguste ovatae, 
sepalis 1.5—1.8-plo longiores. — Typus: M. lateriflora (L.) Fenzl. 

fljiHHHOxopHeBHiijHbie MHoroneTHHXH 5—15 cm bmc. JlncTbfl sjuiunTHHecxHe, Tynbie, 
oztHOHepBHbie. UBeTXH n^THMepHbie. MamejiHCTHXH 1.5—2.3 mmziji., sjumnTHHecxHe, 
Tynbie. JlenecTXH b 2.5—4 pa3a zyiHHHee nameHXH. CmnozmeB 3. Kopo6ouxH y3X05iHue- 
BHZtHbie, b 1.5—1.8 pa3 zuiHHHee nameJiHCTHXOB. — T h n:. M. lateriflora. 

Ha3BaH b necTb aBTOpa MOHorpacjDHuecxoH pa6oTbi o M. lateriflora — A. A. EyjiaBXH- 
hoh (1926). 

Iloztpozt 2. Alsinanthus (Desv.) Tzvel. comb, et stat. nov. — Alsinanthus Desv., 1816, 
Journ. Bot. (Paris) 3 : 221. — Moehringia sect. Latifoliae Nym., 1878, Consp. FI. 
Eur. : 112, nom. nud. — Typus: Alsinanthus trinervis Desv. (= M. trinervia (L.) Clairv.). 

OztHOJieTHHXH HJ1H MaJlOJieTHHXH 5-20 CM BbIC. JlHCTbfl flHLteBHflHbie HJ1H JiaHljeTHO- 

5iHueBHziHbie, ocTpbie, c 3—5 ochobhmmh xcnjixaMH, HHXHHe c uepemxaMH. Ubctxh 
naTHMepHbie. MamejiHCTHXH 2.8—5 mm,ojt., JiamteTHbie, ocTpbie. JlenecTXH xopoue na- 
meuxH. CTHjioztneB o6biHHO 3. KopoOouxn flnueBHjuibie, 3axjiK)HeHHbie b Hameuxy. — 
Tun: M. trinervia (L.) Clairv. (-Alsinanthus trinervius (L.) Fourr.). 

noztpozt 3. Moehringia. 

To^bie MHorojieTHHXH 5 — 20 cm bbic., o6pa3yiomHe ztepHOBHHxn. JlncTbH ot hhtcbhzi’ 
Hbix jxo o6paTHO jiHHeHHO-jiaHiteTHbix. LlBeTXH 4—5-MepHbie. MamejiHCTHXH 2—3 mmzui.* 
JiamteTHbie, ocTpbie. JlenecTXH b 1.2—2 pa3a zumHHee uameuxu. CTHJioziHeB 2—3. 
Kopo6ouxH noHTH mapoBHztHbie, 6ojiee hjih MeHee paBHbie no zmHHe uameuxe. — 
JlexTOTHn: M. muscosa L. 
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Pon Sagina L. 


3tot pon npeztcTaBJien b Boctohhoh EBpone BHuaMH 2 ceKunn: Spergella (Reichenb.) 
Koch (1843, Syn. FI. Germ. Helv., ed. 2 : 117) c thfiom S. nodosa (L.) Fenzl h Sagina c 
TnnoM S. procumbens L. K nepBOH H3 3 thx cexunn Hepenxo othocht h Taxne BHUbi c 
ritfTHMepHbiMH UBeTKaMH, KaK S. subulata (Sw.) C. Presl, S. saginoides (L.) Karst, h 
S. nivalis (Lindbl.) Fries, KOTopbie, Ha moh B3rjiaa, 6onee 6 jih3kh k THny cexu. Sagina c 
HeTbipexMepHbiMH UBeTKaMH. Hx npHHaune>KH 0 CTb k cexu. Sagina noATBepatuaeTCH H 
CTpoeHneM ceMHH (Crow, 1979). 

TaKHM o6pa30M, k cexu. Spergella b Boctohhoh EBpone npHHaunexHT jinujb S. nodo¬ 
sa. Ee 3KOJiorHHecKOH (j)opMOH, npoH3pacTaiomeH b 6onee cypoBbix ycjiOBnax cymecTBO- 
BaHna, BepotfTHO, HBJiaeTca pa3HOBHAHOCTb var. moniliformis (G. F. Mey.) Lange c oah- 
HOHHbiMH UBeTKaMH, ho c oueHb MHoroHHCJieHHbiMH noHKOBHUHbiMH noderaMH B na3yxax 
jincTbeB. Bojiee o6oco6jiena pa3HOBHAHOCTb S. nodosa var. kuzenevae Tzvel. var. nov. 
(A var. nodosa floribus numerosis, innovationibus gemmatiformibus paucis et petalis 
brevioribus sepalis sesqui longioribus differt. — Typus: «Prov. Murmansk, litus 
Kandalakschense, peninsula Turij, in rupibus ad litorem maris, 2.08.1957, N 456, 
O. Kuzeneva, A. Drjachlova» — LE, cum 3isotypi. — Ot var .nodosa OTjiHHaeTca 
MHoroHHCJieHHbiMH UBeTKaMH, HeMHorHMH noMKOBHunbiMH na3ymHbiMH noGeraMH H Gojiee 
kopotkhmh jienecTKaMH b 1.5 pa3a,miHHHee HamenHCTHKOB). 3Ta pa3HOBHUHOCTb coGpaHa Ha 
n-OBe TypHH b oxp. KaimajiaxiiiH, oTxyua onncano erne HecKOJibxo 3HueMHHHbix TaxcoHOB. 

BTopaa cexuna — Sagina npeucTaBJieHa b Boctohhoh EBpone 7 BnuaMH, h3 KOTopbix 
4 BHua: S. procumbens (runpOKO pacnpocTpaHeHHbin bha), S. subulata (BCTpenaeTca Ha 
lore 3axapnaTbH h yxa3biBaeTCH Ana oxp. CaBpaHH Ha p. KbxHbin Byr), S. saginoides 
(ApKTHKa, ApxaHreJibcxaH o6ji. h PecnyOnnKa Komh, Bbicoxoropba Cpezmero ypajia h 
KapnaT) h S. nivalis (ApKTHKa h oxp. noc. Orpenbua na lore Kojibcxoro n-OBa) hbahiotch 
MHorojieTHHxaMH. H 3 OAHOJieTHHX bhaob S. maritima G. Don H3BecTen Ha Mopcxnx 
noGepexcbHx Dctohhh, a TaKxce no oneHb CTapoMy h, BepoaTHo, 3aHOCHOMy 3K3eMnnapy 
H3 C.-rteTep6ypra. OneHb nonHMopc})HbiH bha S. apetala Ard. s. 1. npeucTaBjieH b Boctoh¬ 
hoh EBpone 2 xopoino pa3JiHHaioutHMHCH TaxcoHaMH, Ha Haru B3rjiau, 3acny)KHBaioiuHMH 
paHra caMOCTOHTejibHbix bhaob. Ha hhx ctoht ocTaHOBHTbca 6onee noupoGno. 

S. ciliata Fries, 1816, in Liljebl. Utk. Svensk FI., ed. 3:713. — S. apetala subsp. 
ciliata (Fries) Graebn. 1919, in Aschers. u. Graebn., Syn. Mitteleur. FI. 5, 1 : 803*. — 
S. apetala auct. non Ard. : Fenzl, 1842, in Ledeb., FI. Ross. 1 : 338, p.p.; Clapham a. 
Jardine, 1993, FI. Europ., ed. 2, 1 : 177, p.p. — Otot onncanubiH H3 IllBeunn bha 
yxa3biBajicH Ana JIaTBHH (Fenzl, l.c.; Graebn., l.c.), ho no3AHee sth yxa 3 aHHH He 
nouTBepuHHHCb (1993, On. BanT. pecn., 1). KpoMe Toro, b repGapnn BoTaHnnecxoro 
HH-Ta (EHH) PAH HMeeTCH o6pa3eu H3 C.-neTep6ypra (o. TononaH), BepoHTHO, 3 aHeceH- 
HbiH cioua c GajiJiacTOM. JlncTbH 3Toro Bnua b hhxchch nacTH Bcerua donee hjih MeHee 
pecHHTHaTbie, a ubctohoxckh oGmhho c paccenHHbiMH BonocxaMH. 

S. schiraevskii Tzvel. sp. nov. — S. apetala var. imberbis Fenzl, 1842, in Ledeb., FI. 
Ross. 1 : 338. — IS. apetala var. glabrata F. Schultz, 1849, Flora (Regensb.), N.R., 7, 
15 : 226. — S. micropetala Rauschert, 1969, Feddes Repert. 79 : 413, p.p. — S. apetala 
auct. non Ard. : lord. 1846, Observ. PI. Nouv. 1 : 24, tab. 3; LLTreHHGepr, 1936, On. CCCP, 
6 : 474, Ta6n. 25, pnc. 6; 3nMan, 1987, Onpen. Bbicm. pacT. Yxp.: 69; Reching. f. 1988, 
FI. Iran. 163 : 126. — M. IlInpaeBcxoro. — Planta annua, 3—6 cm alt., glaberrima, prope 
basin ramosa. Folia anguste linearia, 2—8 mm lg. et 0.3—0.7 mm It., apice aristula 
0.1—0.3 mm lg. gerentia. Pedicelli erecti, tenuissimi, 2—10 mm lg. Sepala in numero 4, 
1—2 mm lg., ovata, apice rotundata, 2 externa vix cuspidata, cuspide introflexa, omnia 
fructificatione patentia. Semina 0.2—0.3 mm lg., vix tuberculata. 

Typus: Ucraina, prope opp. Starobeljsk, in arena humida, VIII 1904, J. Schiraevski 
(LE, cum iso). 

A speciebus proximis — S. apetala Ard., S. ciliata Fries et S. micropetala Rauschert 
indumento deficiente et aristulis in apice foliorum 0.1—0.3 mm lg. differt. 
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CoBepmeHHO toamh, 6ah3 ocHOBaHHH pa3BeTBjieHHbiH oahoacthhk, 3—6 cm Bbic. 

JlHCTbH y3KOJ!HHeMHbie, 2 - 8 MM AJ1. H 0.3 - 0.7 MM LLIHp., Ha BepXyiHKe C OCTpHeM 

0.1—0.3 mm aji. HamejiHCTHKH b HHCJie 4, 1 —2mmaa., HHiteBHAHbie, Ha BepxyuiKe 
3aKpyrjieHHbie, 2 HapyxcHbix c HeOoAbiiiHM 3arHyTbiM BHyTpb OCTpHeM, Bee npH njiOAax 
OTKJioHeHHbie ot hhx. CeMeHa 0.2—0.3 mm aji., eABa GyropuaTbie. 

Tun: YKpaHHa, 6jih3 r. CrapoOeAbCKa, Ha BjiaxcuoM necice, 1 VIII 1904, H. UIupaeBC- 
KHH (LE, C H 30TH no m). 

IlapaTHn: Hh3obmi flHenpa, Tojiaa ripucTaHb, 3 VII 1906, H. IlaHOCKHH (LE). 

Ot 6jih3khx bhaob S. apetala , S. ciliata w S. micropetala OTAHHaeTca OTcyTCTBHeM 
onymeHHH h octphcm Ha BepxyuiKe jiHCTbeB 0.1—0.3 mm ah. Ha3BaH b uecTb KOjuieKTopa 
BHAa, H3BecTHoro OoTaHHKa H. IIInpaeBCKoro. 

Otot bha oneHb noxoxc Ha wnpoico pacnpocTpaHeinibiH b EBpone bha S. micropetala 
(Ha3BanHe b paHre BHAa aah onncaHHoii H3 flaHHH pa3HOBHAHOCTH S. apetala var. erecta 
Hornem. 1834, FI. Dan. 12, 36 : 3, tab. 2102), ho b otahhhc ot Hero nojiHOCTbio AHuieH 
onyrueHHH (b tom hhcac h pecHHueK Ha ahctmix) h hmcct 6onee KopOTKne ocTpna Ha 
Bepxyinice JiHCTbeB. Ot S. ciliata oh OTAHuaeTCH cHAbHO OTKAOHeHHbiMH ot nnoAOB 

HameAHCTHKaMH H oGblHHO npflMOCTOHHHMH, 3. He BOCXOAflUJHMH CTeOAHMH. IIO-BHAHMOMy, 
pacnpocTpaneH b CTpaHax CpeAH3eMHOMopbH ot IOxchoh OpamjHH ao UpaHa. Otmcthm, 
HTO Bee BHAbI H3 pOACTBA S. apetala S. 1. OTAHHaiOTCH OT ronoro AHTOpaAbHOTO BHAa 
S. maritima MeHee mhchctmmh ahctbhmh c ocTpneM na BepxyuiKe. 


Poa Minuartia L. 

MoHorpac{)bi 3Toro poAa (Mattfeld, 1922; McNeill, 1962; McNeill, Bassett, 1974), 
OTMenaa GoAbuioe cxoactbo eAHHCTBeHHoro BHAa poAa Queria L. — Q. hispanica L. c 
BHAaMH THnoBOH ceKu. Minuartia — M. dichotoma L., M. wiesneri (Stapf) Schischk. 
h Ap., He TOAbKo othocht ero k poAy Minuartia , ho h npncoeAHHHiOT ero k thhoboh 
ceKUHH 3Toro poAa, c ueM TpyAHO corAacnTbCH. Queria HMeeT HeBCKpbiBaiomyiocfl (xoth 
H C HaMeHaiOUlHMHCA'rpaHHUaMH 3 nAOAOAHCTHKOB) KOpoOOHKy C OAHHM KpynHbIM, nOMTH 
rAaAKHM ceMeHeM h AerKO onaAaiomHe ucahkom roAOBuaTbie coubcthh c MiiorouHCAeH- 
hmmh kpiohkobhaho corHyTbiMH npHUBeTHHKaMH, npncnocoOAeHHbie k 300xopHH, TorAa 
Kax bham Minuartia s.str. hmciot MHoroceMAHHbie (c 4—15 ceMeHaMn) kopoGohkh, 
BCKphiBaiomnecii 3 CTBopxaMH, h He onaAaiomHe coubcthh, xota ohh, no-BHAHMOMy, 
cnocoOHbi pacnpocTpaHHTbCH xchbothmmh BMecTe co BceM BbiAeprHBaiomHMca c KopHeM 
hah oOAaMbiBaiomHMCH y ocHOBaHHH pacTeHHeM. Mbi bhahm 3Aecb cymecTBeHHbie Kaue- 
CTBeHHbie pa3AHHHH, no3BOA5nomHe coxpaHHTb Queria b KanecTBe caMOCTOHTeAbHoro, xoth 
h oueHb 6AH3Koro k Minuartia poAa. 

floBOAbHO KpynHbiH (6oAee 150 bhaob) poA Minuartia OTAHHaeTca OoAbuiHM noAHMop- 
cJ)H3mom h, BepoATHO, co BpeMeneM 6yAeT pa3AeAen na paA caMOCTOflTeAbHbix poaob. 
YnoMiiHyTbie Bbiuie MOHorpac{)bi acaht ero Ha HecKOAbKO noApoAOB, H3 KOTopbix b 
Boctohhoh EBpone npeACTaBAeHbi AHiub bham HanOoAee OoraToro bhaamh THnoBoro 
noApoAa Minuartia. YuHTbiBaa pa3Hyio CTeneHb oGocoGachhocth npnHHMaeMbix b ero 
npeAeAax ceKUHH, mm npeAnoHHTaeM OTHOCHTb hx He k OAHOMy, a k 5 caMOCTOHTeAbHbiM 
noApOAaM, nacTb KOTopbix npexcAe BbmeAHAacb Aaxce b caMOCTOJrrenbHbie pOAM. Hnxce mm 
npHBOAHM OMeHb KpaTKHH 0(530p BOCTOHHOeBpOneHCKHX BHAOB pOAa, pacnOAOXCeHHblX no 
npeAAaraeMOH hamh CHCTeMe. Ilpn TaxcoHax npHBeAena AHUib caMaa HeoGxoAHMan 
CHHOHHMHKa. CtOHT OTMeTHTb, HTO 5 npHHHMaeMblX HaMH nOApOAOB COCTaBAAIOT KaK 6bl 
OAHH 3BOAK)UHOHHbIH pHA B CTOpOHy BCe GOAee BbICOKOH Kcepoc})HAH3auHH, npHHeM 
nepBbin H3 noApoAOB ( Charadzia ) HacTOAbKO OTAHHaeTCH ot nocAeAnero (Minuartia), hto 
OTHeceHHe hx k OAHOMy poAy KaxteTCH coBepuienno HeBepoHTHbiM. Tnnbi h AeKTOTHnbi 
OOAbUJHHCTBa HaABHAOBMX TaKCOHOB OblAH yCTailOBAeilbl B BblUieynOMflHyTMX MOHOrpa- 
cJihhx pOAa. 

IIoapoa 1. Charadzia Tzvel. subgen. nov. — M. grex Laricinae Mattf., 1921, Bot. 
Jahrb. 57, Beibl. 126 : 33; id. 1922, Feddes Repert. Beih. 15 : 182. — M. ser. Laricinae 
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(Mattf.) McNeill, 1962, Notes Roy. Bot. Gard. Edinb. 24, 3 : 140. — floBOjibHO rycTO 
ZiepHOBHHHbie MHOIOJieTHHKH. JlHCTbfl nO KpaHM ZUIHHHO H XeCTKOBaTO peCHHTHaTbie. 
UBeTKH oGbIMHO OJIHHOHHbie. MaiUeJlHCTHKH C 3 >KHJlKaMH. JleneCTKH H KOpoOOHKH MHOrO 
ZUiHHHee HauieHKH. CeMeHa Bnojib KHJieii njiHHHoGaxpoMHaTbie. — T h n: M. laricina (L.) 
Mattf. 

1 . M. macrocarpa (Pursh) Ostenf. (BocTOHHaa nacTb eBponencKon Apkthkh h CeBep- 
Hbili Ypaji). 

IloApozi Ha3Ban b necTb H3BecTHoro rpy3HHCKoro SoTannKa A. Jl. Xapaj^e, aBTopa 
ojuioh H3 pa6oT no KaBKa3CKHM BHjiaM Minuartia. OpnrnnajibnoH ocoGeHHOCTbio nojipozia 
abjiaiotch OaxpoMnaTbie no KpaHM ceMena — npncnocoOjieHne k aHeMOxopnn b ycjiOBnax 
OTKpbiTbix npocTpancTB c cnjibHbiMH BeTpaMH, BCTpenaiomeecfl eme y HecKOjibKnx po^OB 
ceMencTBa (nanpnMep, y Ixoca Rafin.). 

IIoApoa 2. Tryphane (Fenzl) Tzvel. comb, et stat. nov. — Alsine grex Tryphane 
Fenzl, 1840, in Endl. Gen. PL : 965. — Tryphane (Fenzl) Reichenb., 1840, Repert. Herb. 
Nomencl. : 205. — Eonee hjih MeHee rycmaepHOBHHHbie MHorojieTnnKH. JlncTba no 
KpaflM ro/ibie hjih BO/iocncTbie, no 6e3 xcecTKnx pecHnnex. Ubctkh no 1 — 8. HainejincTHKn 
c 3 (5) : xcHjiKaMH. JleneCTKH n xopoGoHKn paBHbie HameHKe hjih juimiHee ee. CeMeHa c 
OyropKOBHjjnon CKyjibrrrypon. — JleKTOTHn: M. verna (L.) Hiern. 

CeKUHH 1. Spectabiles (Fenzl) Hayek, 1908, FI. Steiermark, 1 : 274. — Alsine grex 
Spectabiles Fenzl, 1840, l.c.: 965. Wierzbickia Reichenb., 1941, Icon. FI. Germ. 5:30. — 
MameJincTHKH 3—6 mm jpi., Tynbie, c 3 xcnjixaMn. Jlncrba c 1 cjiaGon xchjikoh. — Jlex- 
tothii: M. biflora (L.) Schinz et Thell. 

2. M. arctica (Stev. ex Ser.) Graebn. (FIojiHpHbiH n npnnojiflpHbin Ypaji. HMeeTca 
rojiaa pa3HOBHj3,HOCTb — var. glaberrima Rupr.). 

3. M. biflora (ApxTnxa, Kojibcxnn n-OB, CeBepHbin n Cpejuinn Ypaji). 

4. M. eglandulosa (Fenzl.) Klok. (M3BecTeH TOJibKO no CTapbiM cOopaM c HaTbipaara b KpbiMy). 

CeKUHH 2. Acutiflorae (Fenzl) Hayek, 1908, l.c.: 274. — Alsine grex Acutiflorae Fenzl, 
1840, l.c.: 965. — HamejincTHKn 3.5 — 6mm,oji., ocTpbie, c 3 xcnjiKaMn. JleneCTKH b 
1.5 — 2.5 pa3a AJinnuee namenKn. JlncTbfl c 3 xcnjncaMH. —JleKTOTnn: M. austriaca 
(Jacq.) Hayek. 

5. M. helmii (Fisch. ex Ser.) Schischk. (Cpe^Hnn n IOxchwh Ypaji; HanOojiee bmcoko- 
ropHbie nonyjiHunn co Cpeztnero Ypajia MoryT 6biTb BbmejieHbi b pa3HOBHj3,HOCTb — var. 
igoschinae Tzvel. var. nov. — a var. helmii statura humiliore et foliis glabris differt; 
typus: «Ural, Konzhakovsky Kamenj, trajectus Evsky, 20 VII 1959, K. Igoschina» — 
LE; OTjiHHaeTca ot var. helmii MenbinnMH pa3MepaMH Bcero pacTeHna n rojibiMH 
JIHCTbHMH). 

6. M. taurica (Stev.) Graebn. (KpbiM). 

CeKUHH 3. Plurinerviae Me Neill, 1962, Notes Roy. Bot. Gard. Edinb. 24, 2 : 142. — 
HaineJincTHKH 4—5.5 mmjjji., ocTpbie, c (3)5(7) xcnjixaMH. JlncTbH c 1—3 xcnjixaMn. — 
Tnn: M. hirsuta (Bieb.) Hand. Mazz. 

7. M. hirsuta (KpbiM). 

CeKUHH 4. Tryphane (Fenzl) Hayek, 1908, l.c.: 271. — Alsine grex Tryphane Fenzl, 
1840, l.c.: 965, s.str. — JleKTOTnn: M. verna (L.) Hiern. 

8. M. gerardii (Willd.) Hayek, 1908, l.c.: 272; Oojiop, 1974, Oji. 3axapn. : 34. — 

Arenaria gerardii Willd. 1799, Sp. PI. 2 : 729. — M. verna auct. non (L.) Hiern : Halliday, 
1993, FI. Europ., ed. 2, 1 : 158, p.p. — Otot onncaHHbin c Ajibn bha yxa3biBaeTC5i jjjth 
YK panHCKHx KapnaT jinmb C. C. OojiopoM (1974, uht. com.). Ot jipyrnx bhjiob cexunn 
OTJIHMaeTCH TOJibKO KpynHbIMH (4-5 MM JJJI.) MameJIHCTHKaMH H TOJlblMH CTe6jl5IMH. 
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Bo3mc»kho, hto sto yxa3aHne othochtch k cjieuyiomeMy BHuy, xoth b CBOuxe Oouopa oh 
T oxce npHBezieH. 

9. M. zarecznyi (Zapal.) Klok. 1950, Bh3h. pocji. YPCP: 632, in adnot.; Kjiok., 1952, 
Oji. YPCP, 4 : 480. — Alsine zarecznyi Zapal. 1911, Consp. FI. Galic. Crit. 3 : 25, s.str. — 
floBOjibHO cjiaGo Mopcj)OjiorHHecKH o6oco6jieHHaH BbicoKoropHaa KapnaTCKaa paca 
M. verna s.l., HMeiomaH Menbuiee KOJinnecTBO ubctkob b couBeTnax, neMHoro Gojiee 
KpynHbie HamejiHCTHKH h Gojiee rycTbie uepnoBHHKH. Tojiafl pa3HOBHjuiocTb — var. 
divestita (Zapal.) Tzvel. comb. nov. (= Alsine zarecznyi var. divestita Zapal. 1911, 
l.c.: 27) yica3biBaeTCfl jyni ropbi Cyxapu b HepHOBHUKOH oGjiacra. 

10. M. verna (L.) Hiern. — B Boctohhoh EBpone H3BecTHa b ApKTHKe (Maji03eMejib- 
cxaa TyHjipa h HH30Bba nenopbi), b Kapejinn (oKp. noc. HMnnjiaxTH y ceBepHoro 
no6epe)Kba JlajumcKoro 03.), ApxaHreJibCKOH o6ji. (GaccenHbi Me3enn h riHHerH, Ha 
CeBepHOH flBHue 6 jih 3 ycTba Bara, Ha p. OHere 6 jih3 a. PlycTbiHbKa), b PecnyGjiHKe Komh 
(b Oaccenne nenopbi) h Ha CpejmeM Ypajie. 

11. M. oxypetala (Woloszcz.) Kulcz., 1921, FI. Polska, 2 : 231; Kjiok. 1952, uht. com.: 
482. — Alsine oxypetala Woloszcz. 1888, Spraw. Kom. Fizjogr. Ak. Umiej. (Krakow) 
22, 2 : 214. — Minuartia verna subsp. oxypetala (Woloszcz.) Halliday, 1964, Feddes 
Repert. 69 : 13; id. 1993, l.c.: 158. — M . zarecznyi auct. non (Zapal.) Klok.: HonnK, 1976, 
BbicoKoripHa cjm. Yk p. Kapn. : 39, p.p. — BocTOHHOKapnaTCKHH bhu, OTjiHHaiOLUHHca ot 
M. verna s.l. ocTpoBaTbiMH jienecTKaMH HeMHoro xopone nainenKH (a He TynbiMH ujinimee 
HamenKH). BcTpenaeTcn b Tphhhbckhx h Hhbhhhckhx ropax b CraHHCJiaBCKOH h 
HepHOBHUKOH oOjiacTax YxpaHHbi, OTKyua h onncaH («In fissuris rupium calcareum ad 
pedem montis Czyvczyn...»). 

.12. M. uralensis (Clerc) Tzvel. comb. nov. — Alsine uralensis Clerc, 1878, 3an. 
ypajibCK. o6m. jiioGht. ecTecTB03H. 4: 105. — Minuartia verna auct. non (L.) 
Hiern : IUhlhk., 1936, Oji. CCCP, 6 : 505, p.p.; PeOpncTaa, 1971, ApKT. (jin. CCCP, 6 : 59, 
p.p. — BcTpenaeTCH % B Bojibme3eMejibCKOH Tyunpe, Ha lOropcxoM n-OBe, nojiapnoM h 
npHnojiHpHOM Ypajie, a TaKxce Ha nanOonee bmcokhx Bepuinnax CeBepHoro h CpeztHero 
Ypajia. OnncaH H3 PlepMCKOH o6ji. (oxp. ApxaHrejio-nauiHHCKoro 3aBOua). OTJiHnaeTcn 
ot M. verna s.str. ctcOjiamh c 1 — 2 (3) uBeTKaMH, ubctohoxckh KOTopbix BBepx HanpaB- 
jieHHbie, h onenb rycTbiMH uepHOBHHaMH, cocTaBjum Kax 6bi nepexou ot M. verna k 
cjieuyiomeMy BHuy. KojuieKTopbi othochjih o6pa3Ubi 3Toro BHua to k M. verna , to k 
M. rubella hjih npHHHMajin hx 3a ra6pnubi Mexcuy sthmh BnuaMH. rnOpHUHoe npOHexoxc- 
ZieHHe M. uralensis BnojiHe Bepoarao, ho b nacToamee BpeMH oh cTaji yxce Bnojme 
CTa6HjiH3HpOBaBiiiHMCH raGpuuoreHHbiM BHUOM. 

13. M. rubella (Wahlenb.) Hiern. — B Boctohhoh EBpone H3BecTen b ApKTHKe ot 
M aji03eMejibCKOH Tyrmpbi h 3Cmjih OpaHua-MocH(j)a uo lOropcKoro n-OBa, a Taxxce Ha 
BepuiHHe KoHxcaKOBCKoro KaMHH. YKa3biBaeTCH Taxxce juih xpeGTOB JlncTBeHHHHbiH KaMeHb 
h HypHKcap Ha CpejmeM Ypajie (Obcchob, 1997, KoHcn. (jin. nepMCK. o6ji. : 94), Bepoarao 
BMecTO npeubiuyinero BHua, ot KOTOporo OTjiHHaeTca Gojiee kopotkhmh h xoth 6bi oTHacra 
po30BaTbiMH HauieJiHCTHKaMH, a TaK)Ke oneHb kopotko h Tyno OyropnaTbiMH ceMeHaMH. 

14 . M. orthotrichoides Schischk., 1936, Oji. CCCP, 6:886. — Arenaria hirta 
Wormsk.' var. glabrata Cham, et Schlecht. 1826, Linnaea, 1:56. — Minuartia rossii 
(R. Br.) Graebn. var. orthotrichoides (Schischk.) Hult., 1967, Comments FI. Alaska: 
52. — M. rubella var. glabrata (Cham, et Schlecht.) N. S. Pavlova, 1996, Cocyu. pacT. 
cob. flajibH. Boct. 8 : 43. — M. rubella auct. non (Wahlenb.) Hiern: PeGpncTaa, 1971, 
uht. coh. : 61, p. min. p. — Han6ojiee BbicoKoapKTHnecKaa paca H3 poucTBa M. verna s. 1., 
nacTO o6T>euHHfleMafl c npeubmymHM bhuom, ot KOToporo OTJiHHaeTcn jiHiiib 6ojiee 
MejiKHMH pa3MepaMH h OTcyTCTBHeM onymeHHa. B Boctohhoh EBpone H3BecTiia TOJibKO 
no 3K3eMnjiHpy: «Novaja Semlia, Baer, 1897» (LE). 

CexuHH 5. Alsinanthe (Fenzl) Graebn., 1919, in Aschers. u. Graebn., Syn. Mitteleur. 
FI. 5, 1 : 771. — Alsine grex Alsinanthe Fenzl, 1840, l.c.: 965. — HamejiHCTHKH 2—3 mm uji., 
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ocTpbie, c 3 xHjiKaMH, ho GoKOBbie cjiaGbie. JlenecTKH nouTH paBHbie MameuKe. JlncTba c 
1 cjia6ow xchjikoh. — JI e k t o t h n: M. stricta (Sw.) Hiern. 

15. M. stricta (B Boctomhoh EBpone BCTpeuaeTca b ApKTHKe, BKJiioHafl HoByio 3eMjno, 
ho 3axonHT TaKxe Ha HanGojiee BbicoKne BepmHHbi CeBepHoro h CpeuHero Ypajia). 

IIoupou3. Sabulina (Reichenb.) Tzvel. comb. nov. — Sabulina Reichenb., 1832, 
FI. Germ. Excurs.: 785, s. str. — M. sect. Sabulina (Reichenb.) Graebn. 1919, l.c.: 700. — 
OOblMHO CHJlbHO pa3BeTB^eHHbie OUHOJieTHHKH C TOHKHM KOpHeM. UBeTKH oOblMHO 
MHoroHHCJieHHbie, b pbixjibix couBeTHHX. MamejiHCTHKH c 3 xcHjiKaMH. JlenecTKH h 
KopoOoHKH paBHbie nameHKe, Kopoue hjih juiHHHee ee. CeMeHa c OyropKOBHu- 
hoh cKyjibnTypoH. — JI e k t o t h n: M. tenuifolia (L.) Hiern (= M . hybrida (Vill.) 
Schischk.). 

16. M. bilykiana Klok. 1952, uht. com.: 654, 470, pnc. 83; Halliday, 1993, FI. Europ., 
ed. 2, 1 : 15. — H3BecTeH no hcmhothm 3K3eMnjinpaM H3 K)ro-3anauHOH YKpanHbi h 
HyxcuaeTca b uonojiHHTejibHbix HccjieuoBaHHHX. CorjiacHo ero aBTopy, HMeeT b OTjiHMne 
ot upyrnx bhaob noupoua JlenecTKH h kopoGomkh HeMHoro UJiHHHee nauiejiHCTHKOB. 

17. M. hypanica Klok., 1947, Eot. xcypH. AH YPCP, 4, 1 —2:66; Kjiok. 1952, 
Uht.com.: 470, pnc. 84. — M. hybrida auct. non (Vill.) Schischk.: Halliday, 1993, 
l.c.: 154, p.p. — BcTpenaeTCH Ha ioro-3anaue YicpaHHbi h b KpbiMy (npenMymecTBeHHO 
npeuropbfl, KepueHCKHH n-OB h oxp. OeouocHH). Ot oneHb 6jiH3Koro BHua M. hybrida (= 
M. tenuifolia (L.) Hiern, 1889, non Nees et Mart., 1804), onHcaHHoro H3 OpaHUHH, 
OTjiHMaeTCH KopoOoMKaMH He AJiHHHee nauieMKH h HeMHoro Gojiee mcjikhmh uBeTKaMH. B 
Tep6apHH (LE) HMeeTca 3K3eMnjiHp thhhmhoh M. hybrida c sthkctkoh: «Ex agro 
Mosquensi, M. Bieb.», ho nponcxoxueHHe ero oueHb coMHHTejibHO. Bo3moxcho, mto ot 
H ero npoHCXOA^T cTapwe yxa3aHH5i 3Toro Bnua ujih Mockobckoh o6ji. (cm. HraaTOB h up., 
1990, Ojiophct. hccji. b Mock. o6ji. : 35). 

18. M. birjuczensis Klok., 1947, l.c.: 67; Kjiok. 1952, uht.com.: 473. — PacTeT Ha 
necMaHbix h paKymHHKOBbix noGepexcbax A30bckoto h HepHoro Mopeil. HeuocTaTOMHO 
acHbiii ju ih Hac bhu, 6ojiee 6jih3khh k M. viscosa , ho HMeiomnn HeNiHoro 6ojiee KpynHbie 
MauiejiHCTHKH h jienecTKH euBa Kopone MameMKH. 

19. M. viscosa (Schreb.) Schinz et Thell., 1907, Bull. Herb. Boiss., ser. 2, 7 : 404; 
IIIhluk., 1936, Oji. CCCP, 6 : 487; Halliday, 1993, l.c.: 154, p.p. — Alsine viscosa 
Schreb., 1771, Spied. FI. Lips. : 30. — Minuartia piskunovii Klok., 1952, l.c.: 655, 474, 
pnc. 85. — PacnpocTpaHeH b roxmbix pahoHax Boctomhoh EBponbi, a TaKxce b KpbiMy 
(TapxaHKyT, OKp. EaxMHcapaa h Oeouocnn). Mbi He CMorjiH oOHapyxcHTb KaKHx-jin6o 
OTJIHMHH yKpaHHCKHX 3K3eMnjlflpOB M . piskunovii OT THnHMHbIX 3K3eMnjI5ipOB M. viscosa 
H3 CaKCOHHH. 

20 . M. pseudohybrida Klok., 1974, Hob. chct. Bbicui. h HH3HJ. pacT. 1974:40, 
pnc. 10. — 1M. hybrida subsp. turcica McNeill, 1963, Notes Roy. Bot. Gard. Edinb. 
24 : 395. — M. hybrida auct. non (Vill.) Schischk.: IHhuik. 1936, uht. com.: 488, p.p. — 
OObiMeH Ha lore Kpbrna ot CeBacTonojia uo OeouocHH (t h n: «IO>KHbiH 6eper KpbiMa, 
B03Jie r. Oopoc Ha KaMeHHCTbix cienoHax, 24 IV 1963, M. Kjiokob» — KW), a 3 a ero 
npeue/iaMH BCTpenaeTca Ha lore EajiKaHCKoro n-OBa h b TypuHH. XapaKTepH3yeTca oMeHb 
cjiaObiM onyuieHneM (o6mmho pacTeHHe noMTH rojioe) h jienecTKaMH noMTH BUBoe Kopone 
MameMKH. 

21. M. regeliana (Trautv.) Mattf. — HanGojiee o6oco6jieHHbin bhu noupoua, paenpo- 
CTpaHeHHbiH Ha ioro-BOCTOKe EBponeilcKOH Pocchh. 3to rojioe hjih noMTH rojioe (c pec- 
HHMKaMH y OCHOBaHHH JIHCTbeB) paCTeHHe CO CJiaGo pa3BHTbIMH 6oKOBbIMH XCHJIKaMH Ha 
MamejiHCTHKax. 

IIoupou 4. Chetropis (Rafin.) Tzvel. comb, et stat. nov. — Chetropis Rafin., 1837, 
FI. Tellur. 3 : 80. — 06pa3yioiuHe ucphobhhkh mhotojicthukh, peace ouhojicthukh. 
Hbctkh o6biMHO uoBOJibHO MHoroMHCJieHHbie, coOpaHHbie b pbixjibie hjih rycTbie Bepxy- 
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meHHbie couBeTHH. MamejiHCTHKH c 1 acHJiKOH h umpoKHM nepenoHnaTbiM KpaeM, 6jih3 
ocHOBaHHH xpHLueBaTbie. JlenecTKH h kopoGomkh paBHbie nauieMKe, Kopone ee hjih He 
6ojibme neM b 1.5pa3a jyiHHHee ee. CeMeHa c OyropnaTOH CKyjibnTypow. — THn: 
Chetropis setacea (Thuill.) Rafin. (= Minuartia setacea (Thuill.) Hayek). 

CeKUHH 1. Chetropis (Rafin.) Tzvel. comb, et stat. nov. — Chetropis Rafin., 1837, 

I.C.: 80. - MHOrOJieTHHKH C UOBOJlbHO pbIXJIbIMH COUBeTHflMH H MHOrOHHCJieHHbIMH 

BereTaTHBHbiMH noGeraMH. — Tnn: THn noupoua. 

22. M. setacea (Thuill.) Hayek, 1908, l.c.: 271; IUhuik., 1936, uht. con.: 492; CrapHK. 
1984, b Onpeu. pacT. CpeuH. noBOJiacba: 54; Halliday, 1993, l.c.: 155, p.p. — Arenaria 
setacea Thuill. 1799, FI. Paris., ed. 2 : 218. — Minuartia leiosperma Klok. 1947, l.c.: 69; 
Kjiok., 1952, uht. com.: 477. — M. aucta Klok. 1947, l.c.: 70; Kjiok., 1952, uht. com.: 
479. — BcTpeMaeTCH Ha YicpanHe, b MojiuaBHH h Ha lore EBponencKOH Pocchh (Kypcxaa 
h BoponeaccKaa oGjiacm; yKa3biBaeTca TaKace ujih p. CbnpaHb b YnbHHOBCKOH o6ji.), b 
npeuropbax KpbiMa. Mbi He cmohih oOHapyacHTb pa3JiHMHH Meacuy TnnHMHbiMH 3K3eMn- 
jiHpaMH M. setacea H3 OpaHUHH h soeMunapaMH c YKpaHHbi, onHcaHHbiMH c p. Mojiom- 
hoh Kax M. leiosperma. OnncaHHbiH c KpeMeHeuKHX rop bhu M. aucta HMeeT 6ojiee 
KpynHbie (3.5 — 4.5 mm aji.) MauieMKH h MoaceT 6biTb npnHHT 3a pa3H0BHAH0CTb M. setacea 
var. aucta (Klok.) Tzvel. comb, et stat. nov. (= M. aucta Klok. 1947, l.c.: 70). flpyraa 
pa 3 HOBHHHOCTb — M. setacea var. puberula (Kleop.) Tzvel. comb. nov. (= M. setacea f. 
puberula Kleop. 1934, Sched. Herb. FI. RSS Ucrain. 1:12), HMeiomaa rycTOBOJiocncTbie 
UBeTOHOxcKH h H3BecTHafl no fluenpy loacHee KneBa, noxoaca Ha KpbiMCKyio M. euxina, ho 
OTjiHMaeTca ot Hee jienecTKaMH AJiHHHee MauieMKH h cKynbnTypoH ceMeHH H3 kopotkhx 
Tynbix GyropKOB. 

,23. M. thyraica (Zapal.) Klok., 1947, l.c.: 68; Kjiok., 1952, uht. com.: 479. — Alsine 
setacea var. thyraica Zapal. 1911, l.c.: 24. — Ohacmhk H3BecTHHKOBbix oOHaaceHHH b 
OacceiiHe flHecTpa. no cKyjibnType ceMHH h BHeumeMy oGjiHKy OMeHb cxoueH c M. kras- 
cheninnikovii , ho omnuaeTCH JienecTKaMH, noMTH b 1.5 pa3a juiHHiiee MauieMKH. 

24. M. krascheninnikovii Schischk. — BcTpenaeTca Ha CpeuHeM h lOacHOM Ypajie, ho 
TaKace HaifaeH Ha p. CeBepHoii flBHHe b ObiBiueM IlIenKypcKOM ye3ue ApxaHrejibCKoii o6ji. 
Ot M. setacea s.str. OTJiHMaeTca jinuib yuJiHHeHHoOyropMaTbiMH ceMeHaMH h o6mmho 
paBHbiMH MauieMKe JienecTKaMH. 

25. M. euxina Klok., 1974, l.c.: 44, pnc. 12. — Ohacmhk KpbiMa (npeuropba h 
K apauar), B03M0acH0, npoHCXoiuuUHH ot rn6pHUH3auHH M. setacea x M. adenotricha c 
UOMHHHpOBaHHeM npH3HaKOB nepBOTO H3 3THX BHUOB. OTJIHMaeTCfl npncyTCTBHeM onyme- 
HHH H3 OMeHb KOpOTKHX COCOMKOBHAHblX BOJIOCKOB Ha BeTOMKaX COUBeTHH H UBeTOHOaCKaX, 
a TaKace AJiHHHoOyropuaTbiMH ceMeHaMH. 

26. M. adenotricha Schischk. — Ohuomhk Kpmmckhx rop, onncaHHbiH c HaTbipuara. 

JlerKO OTJIHMaeTCH OT 6JIH3KHX BHUOB OMeHb KOpOTKO )KeJie3HCTO-BOJIOCHCTbIMH BeTOMKa- 
MH COUBeTHH H UBeTOHOaCKaMH. 

CeKUHH 2. Xeralsine (Fourr.) Tzvel. comb, et stat. nov. — Xeralsine Fourr., 1868, 
Ann. Soc. Linn. Lyon, N.S., 16 : 347. — Minuartia subsect. Xeralsine (Fourr.) Me Neill, 
1962, l.c.: 148. — flByjieTHHKH, peace ouhojicthukh hjih MajiojieTHHKH c OAHHOMHbiMH 
yKopoMeHHbiMH BereTaTHBHbiMH noOeraMH hjih 6e3 hhx. LfBeTKH b OMeHb rycTbix nyuKO- 
BHUHbix couBeTHHX. — JleKTOTHn: M. fasciculata (L.) Reichenb. 

27. M. glomerata (Bieb.) Degen. — B Boctomhoh EBpone BCTpenaeTCH Ha YKpaHHe 
(npeHMyiuecTBeHHO Ha npaBoGepeacbe flHenpa h b KpbiMy) h b MojiuaBHH (no flHecTpy). 

noupou5. Minuartia — He6ojibinHe ouHOJieTHHKH c tohkhm KOpHeM h OMeHb acecT- 
KHMH JIHCTbHMH. LfBeTKH B OMeHb ryCTbIX, rOJIOBKOBHAHbIX COUBeTHHX. MaUieJIHCTHKH C 
3 (5) acHjiKaMH, b iinacHen mbcth xpniueBaTbie. JlenecTKH OTcyTCTByiOT hjih OMeHb MejiKne. 
KopoGomkh KopoMe MauieMKH. CeMeHa cjiaGo GyropuaTbie. — Tnn: neKTOTHn poua. 
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28. M. wiesneri (Stapf) Schischk., 1936, l.c.: 490. —Alsine wiesneri Stapf, 1886, 
Denkschr. Acad. Wien, 1886:20. —Minuartia montana L. subsp. wiesneri (Stapf) 
McNeill, 1962, l.c.: 359; Halliday, 1993, l.c.: 155. — M. montana auct. non L.: 3nMaH, 
1987, b OnpeA. Bbicrn. pacT. YKp.: 70. — M3BecTHa Ha lore KpbiMa ot CeBacTononA ao 
OKp. Cy^aKa, yica3biBajiacb Taxxce aha npeAropnil. 


Poa Bufonia L. 

3tot poA Ha pyccKOM A3biKe HepeAKO Ha3biBaioT «6iocj3({x)HHeH» (HanpHMep, Tpocc- 
rewM, 1949, OnpeA. pacT. KaBK.; 3nMaH, 1987, uht. com.: 69; h AP-), nonaraA, hto oh 
Ha3BaH b necTb H3BecTHoro Ononora Eio(|x{x)Ha. OAHaKO oh Ha3BaH TaK H3-3a Gonbinoro 
BHemnero cxoACTBa c uinpoKO H3BecTHbiM bhaom Juncus bufonius L., h noTOMy ero Aynme 
Ha3biBaTb <oKa6HHueii» ot «Bufo» — naTHHCKoro Ha3BaHH5i A<a6bi. 

B Boctohhoh EBpone npeACTaBAeH numb oahh bha 3Toro poAa, KOTopbiii BCTpenaeTCA 
Ha YKpaHHe (IdpHHepHOMopbe h KpbiM) h b MoAAaBHH (no flHecTpy). B. K. IIIhuikhh 
(1936, Onopa CCCP, 6:476) Ha3BaA ero B. parviflora Griseb., OAHaKO no3AHee Bee 
aBTopbi, cneAya «Flora Europaea» (Halliday, 1964, 1 : 133), cTann Ha3biBaTb ero «B. te- 
nuifolia L.». C nocAeAHHM cpeAH3eMHOMopcKHM bhaom KpbiMCKHe pacTeHHA AeiicTBHTenb- 
ho cxoahm no BeAHHHHe h cxyAbnType ceMAH, xota no oOmeMy oOAHKy (aoboabho KpynHoe 
pacTenne co cxcaTbiM h pacnonoxeHHbiM b BepxHeii nacTH ctcOaa couBeTneM) ohh 6onee 
cxoahm c ApyrnM cpeAH3eMH0M0pCKHM bhaom — B. paniculata F. Dubois, Aerxo OTAHna- 
ACb ot Hero 6oAee mcakhmh h cocohkobhaho OyropnaTbiMH (a He kopotko- h TynoOyrop- 
naTbiMH) ceMeHaMH. 06a cpeAH3eMHOMopcKnx BHAa hmciot oneHb cna6o mepoxoBaTbie 
UBeTOHoxcKH, a. y xpbiMCKHx pacTeHHH ohh KopOTKOBOAOCHCTbie, hto 6biA0 OTMeneHO eute 
fl. n. CbipenmHKOBbiM (1929, H3b. TAaBH. 6ot. caAa, 28 : 527), OTHecujHM nocneAHne k 
onncaHHOMy H3 MaAOH A3hh BHAy B. virgata Boiss. (1867, FI. Or. 1 : 665), a baa lomeMycfl 
6oAee no3AHHM chhohhmom onncanHoro H3 BoArapnn BHAa B. parviflora Griseb. (1843, 
Spicil. F. Rumel. Bithyn. 1 : 197). TaKHM o6pa30M, BOCTOHHoeBponencKHH bha CHOBa 
CAeAyeT Ha3biBaTb B. parviflora (= B. virgata ; = B. tenuifolia auct.), tcoTOpbin pacnpocTpa- 
HeH TaKxce b boctohhoh nacTH BaAKaHcxoro n-OBa, Ha KaBKa3e, b Typunn h HpaHe. 


Poa Oberna Adans. 

OtOT pOA, HaCTO He 6e3 OCHOBaHHH BKAIOHaeMblH B OoAbLHOH H nOAHMOpcJ)HbIH pOA 

Silene L. s.l., 6biA BnepBbie BOccTaHOBAeH C. C. Mkohhhkobmm (1976, 1979). H 3 2 npeA- 
cTaBAeHHbix b Boctohhoh EBpone ero ceKunil cckuha Procumbentes (Chowdh.) Ikonn. 
BKAionaeT TOAbKO oneHb o6oco6AeHHbiH bha O. procumbens Murr., a ApyraA, TnnoBaA 
ceKUHA Oberna npeACTaBAeHa 3Aecb 5 bhabmh, HeKOTopbie H3 KOTopbix HyxcAaioTCA b 
KOMM eHTapHAX. 

1. O. behen (L.) Ikonn. 1976, Hob. chct. Bbicrn. pacT. 13 : 119. — PacnpocTpaHeH 
noHTH no Bceil Boctohhoh EBpone xpoMe HanGonee bhcokoh Apkthkh, a b KpbiMy BCTpenaeTCA 
TOAbKO KaK peAKoe 3anocHoe pacTeHne. B ero npeAeAax hmciotca 2 cAa6o MopcJx)AorHHecKH 
o6oco6AeHHbie pacbi, KOTopbie, no-BHAHMOMy, Aynuie npnHHMaTb 3a noABHAbi. 

O. behen subsp. carpatica (Zapal.) Tzvel. comb, et stat. nov. — Silene venosa var. 
carpatica Zapal., 1911, Consp. FI. Galic. Crit. 3 : 173. — S. carpatica (Zapal.) Czopik, 
1976, BncoKoripHa c})A. Yk p. Kapn.: 86; 3nMaH, 1983, OnpeA. Bbicrn. pacT. YKp.: 75, in 
adnot. — S. alpina auct. non (Lam.) Thomas: OoAop, 1974, On. 3aKapn.: 36. — 
BCTpenaeTCA b KapnaTax Bbime 1000 m h OTAHHaeTCA AOBOAbHO KpynHbiMH, ho HeMHoro- 
HHCAeHHblMH UBeTKaMH H HeBbICOKHMH, oOAHCTBeHHbIMH npeHMymeCTBeHHO B HHACHeH 
HaCTH, CTeOAAMH. 

O. behen subsp. littoralis (Rupr.) Tzvel. 2000, Hob. chct. Bbicrn. pacT. 32 : 183. — 
Silene inf lata var. littoralis Rupr. 1860, FI. Ingr. 1 : 159. — Oberna littoralis (Rupr.) 
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Ikonn. 1976, Hob. chct. Bbiciu. pacT. 13 : 129. — BcTpenaeTca Ha necuanbix h raAeHHH- 
kobwx no6epexcb5ix OnHCKoro 3aAHBa, HCKAiouaH cnjibno onpecneHHyio HeBoil HeBcxyio 
ry6y. 3 to oOmhho MHorocTe6ejibHoe or ocHOBaHHH pacTeHne, o6pa3yiomee Kpymibie, ho 

He OHeHb BbICOKHe KyCTbl CO CTeGAflMH nOHTH OAHHaKOBOH BbICOTbl H MHOrOHHCJieHHbIMH 
UBeTKaMH. He HcmnoHeHo, hto 3tot hoabha npoH3omeji ot rn6pHAH3auHH O. behen c 
ApyrHM jiHTopajibHbiM, ho eiue 6ojiee raAO({)HAbHbiM bhaom O. uniflora. 

2. O. uniflora (Roth) Ikonn. 1976, l.c.: 120. — Silene uniflora Roth, 1794, Ann. Bot. 
(Usteri) 10 : 46; IIIhluk., 1936, bo Oji. CCCP, 6 : 597. — S. maritima With. 1796, Bot. 
Arr. Brit. PI., ed. 3, 2:414. — 3axoAHT b BocTOHHyio EBpony jinuib Ha ceBepe 
KonbCKoro n-OBa (n-OB PbiOauun h oxp. noc. TpeMHxa). 

3. O. commutata (Guss.) Ikonn., 1976, l.c.: 119. — Silene commutata Guss., 1827, FI. 
Sic. Prodr. 1 : 499; IIIhluk., 1936, uht. com.: 597. — S. vulgaris (Moench) Garcke 
subsp. commutata (Guss.) Hayek, 1924, Prodr. FI. Bale. 1 : 258; Chater a. al. 1993, in 
FI. Europ., ed. 2, 1 : 204. — 3tot cpeAH3eMHOMopcKHH bha, aoboabho oGbiHHbiw b loxcHbix 
pauoHax KpbiMa, jienco OTAuuaeTCH ot O. behen 6ojiee umpoKHMu (fluueBHAHbiMH hah 
naHueTHO-HHueBHAHbiMH) h 6onee xccctkhmh cTeOneBbiMH ahctbamh, a Taxxce kopotko- 
h TynoOyropnaTbiMH ceMeHaMH (TaKHe xce ceMeHa b otahhhc ot O. behen HMeeT h 
O. uniflora). 

4. O. crispata (Stev.) Ikonn., 1976, l.c.: 120; Mosyakin, Fedoronczuk, 1999, Vase. PI. 
Ucr.: 176. — Silene crispata Stev. 1856, Bull. Soc. Nat. Moscou, 29, 1 : 315. — S. csereii 
auct. non Baumg.: UIhuik. 1936, uht. com.: 598, p.p. (quoad pi. taur.); Chater a. al. 1993, 
l.c.: 205. — TaKxce pacnpocTpaHeH b io)KHbix pauoHax KpbiMa. HoaoGho cneuyiomeMy 
BHuy h TpaHCHAbBaHCKOMy O. csereii Baumg., HMeeT oueHb kopotko boaochctmh, a He 
roAbiH, KaK y Bcex npeAbiAyiunx bhaob) aHAponmocjoop. Ot CAeAyioiuero BHua OTAHuaeTCH 
GOAee pbIXAbIMH, HaCTO HeMHOrOUBeTKOBbIMH COUBeTHHMH, HeMHOrO 60 Aee B3AyTbIMH 

HauieHKaMH, a TaKxce kopotko- h TynoOyropHaTbiMH ceMeHaMH, a ot O. csereii — 
3HaHHTeAbHO MeHbinilMH pa3MepaMH Bcero pacTeHua h ero AHCTbeB. 3 tot 3a6biTbiH bha 
6biA OTAeAeH ot O. csereii C. C. Hkohhhkobmm (1976). 

5. O. schottiana (Schur) Tzvel. comb. nov. — Silene schottiana Schur, 1866, Enum. 
PI. Transsilv.: 103, nom. altern. — S. saponariaefolia Schott ex Ledeb., 1842, FI. Ross. 
1 : 305; Schott ex Bess. 1822, Enum. FI. Volh. Podol.: 46, nom. nud.; Schott ex Schur, 
1866, l.c.: 103, nom. altern.; non Schott ex Reichenb., 1832. — S. coringiaefolia Andrz. 
ex Rogov. 1869, 06o3p. ceM. h Bbiciu. cnop. pacT. Khcbck. yne6H. oxp.: 44. — 
S. caliacrae Jordanov et Panov, 1966, FI. Reip. Popul. Bulgar. 3 : 593, 473. — S. csereii 
auct. non Baumg. : IUhuik., 1936, uht. com.: 598; Chater a. al, 1993, l.c.: 205, p.p. — 
S.fabaria auct. non (L.) Sibth. et Smith : Kjiok. 1952, bo Oa. YPCP, 4:528. — B 
Boctohhoh EBpone pacnpocTpaHeH nouTH bo Been YxpaHHe (ho b KpbiMy TOAbKO b oxp. 
nepeKona) h b MoAAaBHH, a TaKxce b CaMapcKOH (oxp. Khhcah), CapaTOBCKOH (oxp. 
BoAbcxa) h Poctobckoh (no CeB. floHuy) oOAacTHX. K). fl. TyceBbiM oh 6bm coOpaH TaKxce 
b Komh ACCP 6ah3 )k.-a. ct. HHTa. PaHee oOtjCAhhaach c TpaHCHAbBaHCKHM bhaom 
O. csereii , peace c OaAKaHCKHM bhaom O. fabaria (L.) Ikonn., xoth eute K). fl. KneonoB 
b rep6apHH h M. B. Kaokob (1952 : 528) OTMenaAH ero otahhhh ot O. csereii , KOTopbiH 
aBAHeTCH 3HanHTeAbH0 6oAee KpynHbiM h 6oAee KpynHOAHCTHbiM pacTeHHeM c 6oAee 
B3AyTbiMH HameHKaMH, 6oAee pbixAbiM couBeTneM h TynoGyropuaTbiMH ceMeHaMH (y 
O. schottiana ceMeHa co ctoa6hkobhaho yaAHHeHHbiMH OyropKaMH). npaBHAbHbiM Ha3Ba- 
HneM 3Toro BHAa MorAO 6bi 6biTb «Silene saponariaefolia Schott» (onncaH H3 Oacceima 
p. Byr), OAHaKO stot aBTop He ycneA onyGAHKOBaTb cboio MOHorpacjonio pOAa Silene , a 
npHHHBinHH 3to Ha3BaHHe Beccep (Besser, 1822, l.c.: 46) He aba eMy AnarH03a. no3TOMy 
BnepBbie oho 6mao AencTBHTeAbHO ony6AHKOBaHO PenxeHOaxoM (Reichenbach, 1832, FI. 
Germ. Excurs.: 824), ho ouihGohho OTHeceHO hm k thhhhhoh O. csereii. Ha3BaHne 
«S. saponariaefolia Schott ex Ledeb.» hmcao AnarH03 h BnoAHe cooTBeTCTBOBaAO ero 
nepBOHanaAbHOMy noHHMaHHio, ho yace He motao 6biTb npHHHTO. IHyp (Schur, 1866, 
l.c.: 103) TaKace npHHJUi 3to Ha3BaHHe b ero nepBOHauaAbHOM noHHMaHHH, ho a aA eMy 
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3 flecb xce ajibTepHaTHBHoe Ha3BaHHe — S. schottiana Schur, otmcthb, hto 6ojiee paHHee 
Ha3BaHHe S. saponariaefolia Schott ex Reichenb. othochtca k /tpyroMy BH^y. riofl 
Ha3BaHHeM «S. conringiaefolia Andrz. ex Rogov. » (npaBHJibHee «S. conringiaefolia») 
onHcaHbi oco6h 3Toro xce BH/ta c 6jie/tHopo30BbiMH UBeTKaMH, Haft/jeHHbie 6 jth3 jx. Bpy6- 
jieBKa KaMeHeu-FIoAOjTbCKOH o6ji. h, bo3moxcho, 3acjiyx(HBaK)iHHe paHra pa3H0BH,aH0CTH. 

Bjiaro,napHOCTH 

Pa6oTa BbinojiHeHa ripn (J)HHaHCOBOH no,mtep>KKe PoccHftcKoro (})OHfla c^yHflaMeHTajib- 
hhx HccjieAOBaHHH (npoeKT N° 00-15-97818, Be/tymne HaynHbie uueojibi). 
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SUMMARY 

Several changes are proposed in the system of the genera Moehringia, Sagina , Minuartia , 
Buffonia and Oberna for the East Europe. The genus Moehringia is accepted as comprising 4 species 
in 3 subgenera: Bulavkinia , Alsinanthus and Moehringia. 28 species of the genus Minuartia are 
divided among 5 subgenera: Charadzia , Tryphane , Sabulina , Chetropsis and Minuartia ; the subgenus 
Tryphane is represented by 5 sections, and the subgenus Chetropis contains 2 sections. Long forgotten 
name Arenaria uralensis is restored for a species of Minuartia genus; a new combination is proposed. 
A new species of the genus Sagina (8 species in 2 sections) — S. schiraevskii — is described from 
the South Ukraine. The only East European species of Buffonia is to be called B. parviflora, not 
B. tenuifolia as currently accepted. Two species of the genus Oberna (6 species in 2 sections) are 
reported instead of O. csereii s. 1.: O. crispata and O. schottiana. 
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© A. K. Ckbopuob , 1 B. B. KyBaeB 2 

HOBBIH nOflBHfl SALIX RHAMNIFOLIA (SALICACEAE) C EHHCE5I 

A. K. SKVORTSOV, V. B. KUVAEV. NEW SUBSPECIES OF SALIX RHAMNIFOLIA (. SALICACEAE) 

FROM YENISEI 

1 TjiaBHbiH OoTaHHHecKHH caa PAH 

2 HHCTHTyT npoOjieM 3KOJIOrHH H 3B0JI10UHH PAH 
MocKBa 

nocTynHJia 23.08.2001 

C EHHcea onwcaH hobwh noaBHfl — Salix rhamnifolia subsp. turuchanensis A. Skvorts. (locus classicus — 
p. nopo>KHa5i, npaBbiii npHTOK Ehhcch HanpoTHB c. BoporoBo). 

KjiioHeBbie cjiOBa: Salix rhamnifolia, Ehhcch, TaKCOHOMwa. 

Salix rhamnifolia Pall, subsp. turuchanensis A. Skvorts. et V. Kuv. subsp. nov. 

Frutex; trunculi adscendentis, ad 0.5—0.6 m alt. Cortex virescenti fuscus ad rubescenti 
atrus. Folia obovato-lanceolata, sat minuta — ad 4 cm lg., 1(2) cm It., nuda, juvenilia ad 
apices supra et subtus appressi pilosa, supra virida, nitentes, subtus ad coeruleo-glauca, 
margines vix subtu involuta fere integerrimis. Amenta pedunculis foliatis breviter patente 
pilosis: feminea 2—4(5) cm lg., 0.4—0.5 (in seminatio ad 1.1) cm It., mascula 2—2.5 cm 
lg., 0.6—0.7 cm It. Ovaria atro-virida a dense pilosa ad fere nuda 1.5—2 mm lg. Styli 
superne vel fere ab basi dichotomi, stigmatibus 0.4—0.7 mm lg.; bracteae marginibus 
copiose ciliatae. Capsulae fere sessiles, nudae, rarius + pilosae, maturae pallido viride- 
luteae, 3 mm lg. Floret eodem foliorum explicatio. 

Tjpus: Prov. Krasnojarsk, distr. Turuchanskij. Ripa dextra fluminis Jenisej supra 
pag. Vorogovo. Ripa arenoso-lapidosa fluminis Porozhnaja. 23 VI 1977, N 24-6. E. Dez- 
hkina, V. Kuvaev (LE; isotypus MHA). 

Affinitas: Ab S. rhamnifolia subsp. rhamnifolia stigmatibus majoribus — 0.4—0.7 
(nec 0.2—0.3, rare 0.4) mm lg., foliis minoribus obovato-lanceolatis, marginibus fere 
integerrimis, etiam ecologice (habitatio-lapidosae vel parce pratificatae ripae fluminis) 
distinguitur. 

KycTapHHK c bocxoaaiuhmh ctbojihkumh ao 0.5—0.6 m bmc. Kopa ot KpacHOBaTo(3e- 
jieHOBaTo)-6ypoH ao KpacHOBaTO-nepHOH. JlncTbA 06paTH05iHueBHAH0-naHueTHbie, ao 4 cm 
/yi. h ao 1(2) cm uinp., rojibie, MonoAbie Onnxce k BepxyuiKe CBepxy h cHH3y npnxcaTO 
onymeHHbie, CBepxy 3ejieHbie, jiocHamneca, CHH3y ao rony6oBaTO-CH3bix, c oneHb cna6o 
3aBepHyTbiM KHH3y noHTH uejibHbiM KpaeM. Cepexcxn Ha onncTBeHHbix Hoxcxax c onyrne- 

HHeM H3 KOpOTKHX OTCTOflmHX BOJTOCKOB; XCeHCKHe 2 - 4(5) CM AJI., 0.4 — 0.5 (npw 

oOceMeHeHHH ao 1.1) cm mwp., Myxccxne 2—2.5 cm ajt., 0.4 (c TbiHHHKaMH 0.6—0.7) cm 
mwp. 3aBa3H TeMHo(noHTH HepHo)-3ejieHbie, ot rycTO onymeHHbix ao noHTH ronbix, 
1.5—2 mm aji. Ctoa6hkh HaBepxy hah noHTH ot ochobahha pa3ABoeHbi, pbiAbua 0.4 — 
0.7 mm aa.; Kpoiomwe nemyn no Kpaio o6nnbHO pecHHTnaTbie. Kopo6oHKH noHTH CHAflHHe, 
roAbie, peace + onymeHHbie, 3peAbie 6 acaho 3eneHO-acenTbie, 3 mm aa. Hernyn MyaccKHX 
UBeTKOB C 60 Aee KOpOTKHMH H peAKHMH peCHHHKaMH, HeM y XCeHCKHX. IfBeTeT OAHOBpe- 
MeHHO C pa3BepTbIBaHHeM AHCTbeB. 

Tnn: KpacHoapcKHH xp. TypyxaHCKHH p-H. IlpaBbiH 6eper Ehhcca HanpoTHB c. Bo- 
poroBO. P. IlopoxcHaA (npaBbin npHTOK Ehhcca), necHaHo-raneHHbiH 6eper, ~ 50 m. 
23 VI 1977. No 24-6. E. JfeacKHHa, B. KyBaeB (LE; isotypus — MHA). 

IlapaTHnbi (paratypi). Ehhcch. 68°22' c. m. Mbic YOonHbiH, peAKHH Aec Ha 
OeperoBbix cKAOHax. 23 VI 1914. B. PeBepAaTTo; Ehhcch. 69°8' c. m. Eah 3 c. Bepiun- 
HHHCKoro. 2 VII 1914. B. PeBepAarro; 3bchkha, EaHKHTCKHH p-H, SacceiiH IloAKaMeH- 
hoh TyurycKH. BbicoKaa noHMa p. MyHKH y BnaACHHA b Hee p. Hhhoko. 27 VII 1968, 
No 58. K). MemKOBa; TypyxaHCKHH p-H. JleBoOepeacbe p. Bax™. JleBbin 6eper p. Tbrnen. 
Jlyr Ha KaMeHbax noiiMbi. 29 VI 1990, No 1454-5. B. KyBaeB, C. OBHapeHKo; BaHKHTC¬ 
KHH p-H. BacceHH floAKaMeHHOH TyHrycKH, p. CTonOoBaa 1 km Bbime ycTba KyAHHHbi. 
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10 VI 1992. C. mepOHiia; KpacHoapcKHH Kp., TypyxaHCKHH p-n. TajieHHO-necHaHbiH 
CKaT npaBoro 6epera cpe^Hero Ehhcch k pycjiy y 6. cfiepMbi c. MnpHoe Me>KAy pynbeM 
HHHHa (CoxaTHHbiH) h ycTbeM p. BapjiaMOBKa. ~ 48 m. 20 VI 1994. No 2250. B. KyBaeB; 
KpacHoapcKHH Kp., TypyxaHCKHH p-H. OjiyroBejiaa KaMeHHCTaa naOepera no npaBOMy 
6epery EHHcea y H36bi UlennoBa Bbiuie 6. ^epMbi c. MnpHoe. ~40m. 11 VII 1998. 
N« 2701-1. B. KyBaeB, A. Poachkob (MHA). 

Po^ctbo. Ot S. rhamnifolia Pall. OTJiHHaeTca 6ojiee KpynHbiMH pbuibuaMH — 0.4— 
0.7 (a ne 0.2—0.3, peAKO 0.4) mm jui., mcjikhmh oGpaTHOflHueBHAHo-jiaHueTHbiMH jiHCTb- 
hmh c poBHbiM (noHTH) uejibHbiM KpaeM, a TaKxe 3KOJiorneH (oOniaHHa — KaMeHHCTbie 
hjih cjiaGo onyroBejibie naOeperH-OeneBHHKH aoctatomho KpynHbix peK). 

PacnpocTpaHeHne. BacceHH cpeAHero h unacHero Ehhcca ot c. BoporoBO npH- 
MepHO ao p. KypeHKH. Ohacm. 

HeoSxoAHMOCTb onncaHHH AaHHoro TaKcona OTMenajiacb paHee (Ckbopuob, 1968 : 
190). 


CFIHCOK JIHTEPATYPbl 
Ciceopijoe A. K. Mbm CCCP. M., 1968. 262 c. 


SUMMARY 

The new subspecies Salix rhamnifolia subsp. turuchanensis A. Skvorts. et V. Kuv. is described 
from the Yenisei (locus classicus: the Porozhnaya River, the right tributary of the Yenisei, opposite 
the village Vorogovo). 
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W. J. J. O. de Wilde, B. E. E. Duyfjes 

SYNOPSIS OF MOMORD1CA {CUCURBITACEAE) 

IN SE ASIA AND MALESIA 

B. BHJIbAE, B. AblOOEC. KOHCT1EKT POAA MOMORDICA ( CUCURBITACEAE) 
IOXHOH H K)r0-B0CT04H0H A3HH H MAJIE3HH 

HauHOHaiibHbiH repSapun HHaepnamiOB 
JleHjieH 

IlocTynH^a 01.06.2001 


A taxonomic treatment of Momordica in Asia is given. A key to the 10 species and their descriptions are 
presented. M. cochinchinensis is a widespread variable species. M. subangulata also is widespread with 
2 subspecies; subsp. renigera (G. Don) W. J. de Wilde, stat. nov., comprises stout forms in mountainous areas 
of the SE Himalayas in the north of the range of the species. There are 6 species in the Flora Malesiana area, 
of which M. rumphii W. J. de Wilde is new. 

Key words: Momordica, Cucurbitaceae , Asia, Malesia. 

In this article, citations and abbreviations of authors’ names and journal titles, citations 
of types and geographical distributions are given in accordance with the conventions 
adopted for «Flora Malesiana» for the treatment of the Cucurbitaceae of which this article 
is a precursor. 

The genus Momordica L. comprises about 40 species in the Old World, mainly Africa; 
In Asia are 10 species, of which only 6 in the Malesian area. The latter are M. charantia , 
M. clarkeana, M. cochinchinensis, M. denticulata , M. subangulata subsp. subangulata , 
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and M. rumphii. Of these, M. cochinchinensis is perhaps the most prominent species, a 
stout climber of wide distribution. This species is extremely variable, even when a 
considerable part of the material is separated as M. denticulata. 


Momordica L. 

1753, Sp. PL: 1009; id. 1754, Gen. PL, ed. 5 : 440; Cogn. 1881, in A. et C. DC., 
Monogr. Phan. 3 : 427; Cogn. et Harms 1924, in Engl., Pflanzenr. IV.275.2 : 8; Chakrav. 
1959, Rec. Bot. Surv. India 17, 1 : 86; id. 1982, in S. K. Jain et al., Fasc. FI. India 2 : 87; 
C. Jeffrey 1967, in Milne-Redh. et Polhill, FI. Trop. East Afr.: 17; Keraudren 1975, in 
Aubrev. et J.-F. Leroy, FI. Camb., Laos, Vietnam 15 : 36; Telford 1982, FI. Austr. 8 : 166; 
A. M. Lu et Zhi Y. Zhang 1986, in A. M. Lu et S. K. Chen, FI. Reip. Pop. Sin. 73, 1 : 188; 
C. Y. Wu, Chen Jie et S. K. Chen 1995, FI. Yunnan. 6 : 326. 

Typus: Momordica balsamina L. 

Climbers, annual or perennial; glabrous or pubescent. Leaves simple, entire or lobed, 
or (sub)pedately 3(—15 — in Africa) foliolate. Tendrils usually simple. Probract 
absent. Flowers medium to large, monoecious or dioecious, sometimes ± zygomorphic, 
petals imbricate, white, cream(-white) or yellow. Inflorescences: male flowers 
solitary or in loose pseudo-racemes, each flower stalk with small or large (sub)persistent 
hooded bract (see note); female flowers solitary, with bract lower on the stalk. Male 
flowers: pedicel short or long; receptacle-tube short, broad; calyx lobes entire; petals 
5, free, entire, 1—3 with an incurved scale inside at the base; stamens (2—)3, anthers 
one 1-thecous, two 2-thecous, filaments short, (usually) free, inserted in the throat or at 
base of the receptacle-tube; thecae usually 2- or 3-plicate, free or coherent, connective 
sometimes swollen; pistillode absent, but disc at bottom of receptacle-tube may be 
obvious. Female flowers: perianth as in male; ovary oblong — fusiform, ribbed, 
warty or papillose; ovules mostly many, horizontal; stigma 3-lobed; staminodes absent 
or minute. Fruit '(ovoid-)ellipsoid or fusiform, ± fleshy, often ornamented with soft 
spines, warts or ridges, indihiscent or ± 3-valved, with few or many seeds in (orange-)red 
pulp. Seeds little or distinctly flattened, smooth or sculptured, margin often undulate. 

Distribution. About 40 species in the Old World, mostly in Africa; 3 species in 
Australia; 10 species in Asia; M. charantia and possibly M. balsamina introduced in 
America. 

Note on the inf lore scene e. Male inflorescences are axillary. The male flowers 
are solitary or in fascicles or in racemes. In Asia each stalked solitary flower represents 
a one-flowered inflorescence, in which the flower is subtended by a smallish or large 
sessile bract. The portion below the bract is the peduncle; the portion above the bract the 
pedicel. In Asia, the thence one-flowered peduncles are solitary, or (in M. clarkeana) 
arranged in loose fascicles or pseudo-racemes. 

KEY TO THE SPECIES 

1. Plant monoecious. Leaves simple, shallowly or deeply lobed.2. 

+ Plant dioecious. Leaves simple, entire or lobed, or 3-foliolate (margin entire or dentate).4. 

2. Male flowers 1—4-fascicled; bract minute, oblong, 2 mm long or less. — Africa, Pakistan, India. 

..5. M. cymbalaria. 

+ Male flowers solitary; bract conspicuous, subcircular, more than 2 mm diam. 3. 

3. Plant ± pubescent. Male bract remote from the flower. Fruit c. 3 cm long or more. Leaf lobes ± obtuse, or 

acute(-acuminate). — Widespread.2. M. charantia. 

+ Plant (sub)glabrous. Male bract closely subtending the flower. Fruit c. 3 cm long. Leaf lobes acuminate. — 
Widespread in dry areas; not known from Malesia . 1. M. balsamina. 

4. Petiole and/or lower blade margin (usually) with conspicuous glands. Plant vigorous. (Leaf blade simple 

(entire or lobed), or 3-foliolate.) Male bract large (15 mm diam. or more); male perianth c. 50 mm diam. 

or more. Seeds large, cogwheel-shaped.5. 

+ Petiole (and lower blade margin) without glands. Plant more slender. Male bract small or large; male perianth 
less than 50 mm diam. Seeds various.6. 
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5. Leaves entire, longish, at least c. 1.5 times longer than broad; not or hardly smelly when crushed; (bright) 

green on drying; tertiary venation sharp, with fine areoles. Male bract scabrous. Fruit smooth or partly 
with slender soft spines. — W Malesia (Sumatra, Peninsular Malaysia, Borneo) ... 6. M. denticulata. 
+ Leaves entire, lobed, or 3-foliolate, in outline about as long as wide, always less than 1.5 times longer than 
broad; smelly when crushed; dull green or brown on drying; tertiary venation coarse. Male bract ± scab¬ 
rous or rough-pubescent. Fruit variously soft-spiny or tubercled. — Widespread from India, through 
Malesia, to N Australia. 4. M. cochinchinensis. 

6. Leaves 3-foliolate. — Seram, Ambon.9. M. rumphii. 

+. Leaves simple.7. 

7. Male flowers solitary on single axillary peduncle; bract conspicuous; petals c. 10 mm long or more (female 

petals much longer). Fruit ornamented (soft spiny or warted, or with lengthwise ribs, or both) .... 8. 
+ Male flowers fascicled or in short raceme, the branches (peduncles) slender; bract (very) minute; petals c. 
10 mm long (female petals much longer). Fruit ornamented (soft spiny) or smooth.9. 

8. Leaves entire to deeply lobed. Male sepals narrow, c. 5 mm long, pale greenish, (ovate-)oblong or lanceolate, 

upper half narrowed towards the acute apex and usually ± out-curved. Ovary densely soft-spiny. Fruit 
soft spiny, not ridged. Including deviating specimens with acute male sepals, c. 10 mm long, green, from 

W-C India. — Sri Lanka and NW, C and S India; 0—500(—1000) m. 8. M. dioica. 

+ Leaves entire or shallowly lobed. Male sepals broader, larger, blackish, ovate to oblong(-lanceolate), apical 
portion not out-curved, apex blunt or acute. Ovary densely soft spiny and with lengthwise rows of 
flattened tubercles, or irregularly ridged. Fruit lengthwise ridged, with or without dense soft spines in 

between. — N India, E to S China, through Indochina S to W Java; 0—1500(—2500) m. 

. 10. M. subangulata. 

9. Fruit broadly ellipsoid, smooth; seeds few, large, flat, cogwheel shaped. — Peninsular Malaysia . ! . 


.3. M. clarkeana. 

+ Fruit ± ovoid-fusiform, conspicuously beaked, short soft spiny; seeds smaller, subglobose. — S India and Sri 
Lanka. 7. M. denudata. 


1. M. balsamina L. 1753, Sp. PL: 1009; id. 1763, Sp. PI. ed. 2 : 1433; Ser. 1828, in 
A. DC., Prodr. 3:311; Wight et Arn. 1834, Prodr. FI. Ind. Orient. 1 : 348; Miq. 1855, 
FI. Ind. Bat. 1, 1 : 664; Naudin 1859, Ann. Sci. Nat. Bot., ser. 4, 12 : 132; id. 1866, ser. 5, 
5 : 20; Benth. 1866, FI. Austr. 3:318; C. B. Clarke 1879, in Hook, f., FI. Brit. India 
2 : 617; Cogn. 1881, in A. et C. DC., Monogr. Phan. 3 : 439; Cogn. et Harms 1924, in 
Engl., Pflanzenr. IV.275.2 : 28; Chakrav. 1959, Rec. Bot. Surv. India 17, 1 : 90; id. 1982, 
in S. K. Jain et al., Fasc. FI. India 2 : 88; C. Jeffrey 1967, in Milne-Redh. et Polhill, FI. 
Trop. East Afr.: 32; id. 1978, in Launert, FI. Zambesiaca 4 : 423; Telford 1982, FI. Austr. 
8:168, f. 37 D—F, map 189. Lectotypus: (C. Jeffrey 1980,'Kew Bull. 34:790) 
cultivated at Hartekamp, Netherlands (BM). 

Slender creeper or trailer, 0.5—1.5 m, annual; subglabrous or ± pubescent; monoecio¬ 
us. Leaves: blade 3—5(—7)-lobed to c. halfway or over, subcircular in outline, 
(1.5—)4—7(—9) cm diam., base cordate, apex mucronate, lobes rhomboid, margin 
acutely lobulate; petiole (0.5—)1—6 cm long, puberulous. Flowers solitary; petals pale 
(orange-)yellow with green veins. Male flowers: peduncle slender, (2—)3—8 cm long; 
bract subapical, suborbicular, 5—15 mm diam., pale green, cordate, apex ± acute, margin 
finely dentate; pedicel 4—5(—8) mm, ± pubescent; receptacle-tube cup-shaped (obconi- 
cal), c. 2 mm long; sepals ovate, (3—)5—7 by 3—4 mm, acute or obtuse, pale green or 
purplish, pubescent; petals obovate, 10—15 by 8—12(—18) mm, scales 2; filaments c. 
2 mm, inserted on the rim of the receptacle-tube, anthers c. 1.5(—2) mm long, ± coherent 
at base only; disc inconspicuous. Female flowers: peduncle (and pedicel) 0.5— 
1.5(—4) cm long, bract small; ovary ovoid or fusiform, rostrate, 6—8 mm long, 
± pubescent, finely warty in rows; style slender. Fruit: stalk 1—2(—4) cm long; fruit 
broadly ovoid-ellipsoid, rostrate, 2.5—3.5(—6) by 2—3 cm, orange-red, with (sparse) 
low tubercles in rows. Seeds 3—6, ovate-oblong, compressed, 9—12 by 5—6 by 
2.5—3 mm; margin grooved, crenulate; testa grey, finely verrucose. 

Distribution. N, E, and S Africa to W Asia (E to western India), N and E Australia; 
introduced in America. By Chakravarty (1. c.) indicated as occurring in the Philippines, 
but no specimens recorded. Not known from Malesia, but may be found (cultivated) in 
dry areas of Philippines, SE Indonesia or Papua New Guinea. 

Habitat and Ecology. Savanna, steppe, coastal sandy areas, with a long dry 
season; low altitudes. 
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Vernacular name. Balsam Apple. 

2. M. charantia L. 1753, Sp. PL: 1009; Willd. 1805, Sp. PI. 4 : 602; Blume 1826, 
Bijdr.: 927; Naudin 1859, Ann. Sci. Nat. Bot., ser. 4, 12 : 131; Miq. 1855, FI. Ind. Bat. 

I, 1 : 663; Cogn. 1881, in A. et C. DC., Monogr. Phan. 3 : 436; Cogn. et Harms 1924, in 
Engl., Pflanzenr. IV.275.2 : 24; Chakrav. 1959, Rec. Bot. Surv. India 17, 1 : 88; id. 1982, 
in S. K. Jain et al., Fasc. FI. India 2 : 89, f. 8—10; Backer 1963, in Backer et Bakh. f., 
FI. Java 1 : 299; C. Jeffrey 1967, in Milne-Redh. et Polhill, FI. Trop. East Afr.: 31; 
Keraudren 1975, in Aubrev. et J.-F. Leroy, FI. Camb., Laos, Vietnam, 15 : 42; Telford 
1982, FI. Austr. 8: 167; M. E. C. Reyes, B. H. Gildemacher et G. J. Jansen 1993, in 

J. S. Siemonsma et Kasem Piluek, Prosea 8:206. Typus: (BM) (C. Jeffrey, 1967) 
cultivated at Hartekamp, Netherlands — M. muricata Willd., 1805, Spec. PI. 4:602; 
Lubbock, 1829, Seedlings 1 : 601, f. 384. — M. charantia var. muricata (Willd.) Chakrav. 
in S. K. Jain et al., Fasc. FI. India 2 : 92, f. 1—7. — M. balsamina auct. non L.: Blanco, 
1837, FI. Filip.: 768; id. 1845, ed. 2 : 529; id. 1879, ed. 3, 3 : 172; see Merr., 1918, Sp. 
Blancoan.: 370 (Merrill: Species Blancoanae 481). — M. cylindrica ( cilindrica ) auct. non 
L.: Blanco 1837, 1. c.: 769, see Merr., 1. c.: 370. 

Slender climber 2(—4) m, annual; sparsely to densely pubescent, partly glabrescent; 
monoecious. Leaves: blade usually deeply palmately 5—7(—9)-lobed, reniform or 
suborbicular in outline, 2.5—10 cm diam., base cordate, apex acute-acuminate, lobes 
(ob)ovate, narrowed at base, margin sinuate-dentate, ± mucronate; petiole 1.5—5 cm long. 
Flowers solitary, ± pubescent; petals yellow. Male flowers: stalk slender, with bract 
below middle; peduncle, 0.5—3 cm long; bract reniform-suborbicular, 5—15 mm diam., 
green, apex ± mucronate, margin (sub)entire; pedicel 20—60 mm long; receptacle-tube 
cup-shaped, 2—4 mm long and wide; sepals ovate-elliptic(-oblong), 4—6 by 2—3 mm, 
acute, pale green; petals obovate(-oblong), 10—20 by 7—15 mm, apex ± mucronate, 
scales 2; filaments 1.5—2 mm long, inserted in the throat of the receptacle-tube; anthers 
coherent; disc cup-shaped, c. 1.5 mm diam. Female flowers: peduncle 0.5—5cm 
long; bract 1—10 mm diam.; pedicel 10—50(—100) mm long; ovary (ovoid-)fusiform, 
narrowly rostrate, 8—30 by 2—4 mm, muricate-tuberculate; sepals narrow, oblong-lan¬ 
ceolate, 2—5 mm long; petals smaller than in male, 7—12 mm long; style c. 2 mm; 
staminodes 3, whitish, c. 0.5mm long. Fruit: pendulous, stalk 3.5—15 cm long; fruit 
(ovoid-)ellipsoid to oblong, narrowed at the ends, at apex usually rostrate, 2—11(—40, 
cultivated) by 2—4(—6) cm, orange, soft tuberculate in 8—10 ridges, and usually 
minutely soft spiny in between, splitting incompletely with 3 valves exposing pulp. 
Seeds few (to many), ± square, compressed, 8—11(—15) by 5—8 mm; margin grooved; 
testa pale brown, sculptured. 

Distribution. Tropical and subtropical Africa and S, E, and SE Asia, Malesia, 
Australia and the Pacific; introduced into and common in America. Also cultivated. 

Habitat and Ecology. Scrub and secondary places, forest edges; at low and 
medium altitudes. 

3. M..clarkeana King 1898, Mat. FI. Malay Penins. in J. Asiat. Soc. Bengal 67 : 35; 
Ridl. 1922, FI. Malay Penins. 1 : 848; Cogn. et Harms 1924, in Engl., Pflanzenr. 
IV.275.2 : 39. Syntypi: (Kunstler) King’s collector 8340 (K, lectotypus, here designa¬ 
ted); Scortechini 1605; Wray 3273, Perak. Fig. 1. 

Climber 6—8 m, perennial; (sub)glabrous; dioecious. Leaves: blade unlobed, ovate 
in outline, 4—14 by 3—12 cm, base cordate, apex acute-acuminate, short-mucronate, 
margin remotely dentate, teeth minutely mucronate; petiole 2—8 cm long, without glands.. 
Flowers: male (solitary or) (1—)2—4 fascicled, the fascicles subaxillary to reduced 
leaves, usually arranged on loose raceme-like lateral shoots to 10 cm long; petals pale 
yellow. Male flowers: peduncle (almost) absent; bract basal, spathulate, minute, 
1—2 mm, ± dentate, glandular; pedicel slender, 15—30 mm long; receptacle-tube cup- 
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Fig. 1. Momordica clarkeana King. 

a — Male inflorescence; b — nearly mature male flower bud; c — portion of stem with mature fruit; d — seed, (a, b\ Scor- 
techini 1605, K; c, d ; KEP 98534, (Rahim Ismail), K). Bar scale: a, c — 2 cm, b — 1 mm, d — 2 mm. 

shaped, c. 2 by 2.5 mm, brownish; sepals broadly ovate, c. 4 by (2—)3 mm, obtuse, 
brown, paler to the margin, glabrous, margin short-fimbriate; petals obovate-elliptic, c. 
10 by 6mm, apex obtuse (or subacute?), papillose-pubescent. Female flowers 
unknown. Fruit solitary (or rarely 2 per node); peduncle absent; bract not seen (absent?); 
fruiting pedicel (fruit stalk) slender, 3—5 cm long; fruit (broadly) ovoid, base and apex 
broadly rounded, apex 2—3 mm beaked, 4.5—7 by 3.5—5 cm, smooth, glabrous; pericarp 
thin, hard-leathery, orange or red. Seeds few (c. 6), elliptic or subcircular, compressed, 
large, 15—18 mm diam.; margin with c. 8 conspicuous undulations (cogwheel shaped, 
resembling seeds of M. cochinchinensis ); testa (black-)brown, faces sometimes sculptured. 
Distribution. Local in Peninsular Malaysia: Perak, Kelantan(?). 
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Habitat and Ecology. Open low jungle, primary forest, limestone region; at low 
altitudes up to c. 200 m; fl. and fr. Nov. — Feb. 

Few collections known, last collection KEP 98534, Bintang Hijau Forest Reserve, 
Nov. 1966, fruit. 

Specimens known: Curtis 2329 (tf); KEP 98534 (Rahim Ismail) (fr.); (Kunstler) King’s 
coll. 8340 (fr.); Ridley 9744 (cr), 11904 (cr); Scortechini 1605 (cr); SF 12069 (Nur) (fr.); 
Wray 3273 (fr.). 

4. M. cochinchinensis (Lour.) Spreng. 1826, Syst. Veg. 3 : 14; Kurz 1877, J. Asiat. 
Soc. Bengal. 2, 46 : 102; C. B. Clarke 1879, in Hook, f., Fl. Brit. India 2:618; King 
1898, J. Asiat. Soc. Bengal. 67 : 36; Cogn. 1881, in A. et C. DC., Monogr. Phan. 3 : 444 
(inch var. minor (Beccari 323, Borneo, not seen; Beccari 608, New Guinea, not seen) and 
var. villosa (Wall. Nom. List 6750F)); Cogn. et Harms 1924, in Engl., Pflanzenr. 
IV.275.2 : 34; Merr. 1921, Enum. Born.: 583; K. Heyne 1927, Nut. PI. Ned.-Ind. ed. 2, 
2 : 1414; Craib 1931, Fl. Siam. Enum. 1 : 758; Chakrav. 1959, Rec. Bot. Surv. India 17, 
1 : 95; id. 1982, in S. K. Jain et al., Fasc. Fl. India 2 : 92; Keraudren 1975, in Aubrev. et 
J.-F. Leroy, Fl. Camb., Laos, Vietnam: 38, f. 8; C. Jeffrey 1980, Cucurb. Eastern Asia: 
36; Telford 1982, Fl. Austr. 8 : 167; A. M. Lu et Zhi Y. Zhang 1986, in A. M. Lu et 
S. K. Chen, Fl. Reip. Pop. Sin. 73, 1 : 192, f. 49; C. Y. Wu, Chen Jie et S. K. Chen 1995, 
Fl. Yunnan. 6 : 329, f. 85; M. E. C. Reyes, B. H. Gildemacher et G. J. Jansen 1993, in 
J. S. Siemonsma et Kasem Piluek, Prosea 8 : 206. — Muricia cochinchinensis Lour. 1790, 
Fl. Cochinch. 2 : 596; id. (ed. Willd.) 1793, ed. 2, 2 : 733; Ser. 1828, in A. DC., Prodr. 
3:318. Typus: Loureiro (BM), from Cochinchina (Vietnam). — Momordica mixta 
Roxb. 1832, (Hort. Bengal. (1814) 70) Fl. Ind. 3 : 709; Wight et Arn. 1834, Prodr. Fl. 
Ind. Orient. 1 : 349; Miq. 1855, Fl. Ind. Bat. 1, 1 : 664; Hook. 1859, Bot. Mag. : t. 5145; 
Nairdin 1859, Ann. Sci. Nat. Bot., ser. 4, 12:132. Typus: from India. — Zucca 
commersoniana Ser. 1828, in A. DC., Prodr. 3 : 319. Typus and country of origin not 
known. — Momordica dioica auct. non Willd.: Wall. 1832, Num. List: 6750A — F (from 
India). — M. sphaeroidea Blanco 1837, Fl. Filip.: 771; id. 1845, ed. 2 : 531; id. 1879, 
ed. 3, 3 : 174, t. 380; see Merr. 1918, Sp. Blancoan.: 371 (Merrill: Species Blancoanae 
818). — Passiflora saponaria Blanco 1837, 1. c.: 650. — Modeccal saponaria Blanco 
1845, 1. c. ed. 2:453; id. 1879, ed. 3, 3:53; see Merr., 1. c.: 371 (Merrill: Species 
Blancoanae 86). — Momordica ovata Cogn. 1881, in A. et C. DC., Monogr. Phan. 3 : 446; 
Cogn. et Harms 1924, in Engl., Pflanzenr. IV.275.2 : 34. Syntypi: Cuming 1780 
(lectoty pus (P), here designated); 1789; Callery s. n.; Reinwardt 510; Teijsmann s. n.; 
Riedel s. n., Philippines, Sulawesi. — M. suringarii Cogn. 1881, in A. et C. DC., Monogr. 
Phan. 3 : 434; Merr. 1921, Enum. Born.: 584; Cogn. et Harms 1924, in Engl., Pflanzenr. 
IV.275.2 : 23. Typus: not indicated; specimens from Sumatra Borneo, lectotypus 
(here designated): Korthals s. n. (Cissus 987) (L), Sumatra. — M. macrophylla Gage 1908, 
Rec. Bot. Surv. India 3:61; Cogn. et Harms, 1924, in Engl., Pflanzenr. IV.275.2 : 33; 
Craib 1931, Fl. Siam. Enum. 1 : 758; Chakrav. 1959, Rec. Bot. Surv. India 17, 1 : 94; id. 
1982, in S. K. Jain et al., Fasc. Fl. India 2 : 94. Syntypi: Gallatly s. n. (CAL, not seen); 
Mokim 253 (CAL, not seen), both Myanmar. — M. meloniflora Hand.-Mazz. 1921, Anz. 
Akad. Wiss. Wien Math.-Nat. 58:94; Cogn. et Harms 1924, in Engl., Pflanzenr. 
IV.275.2 : 36. — Typus: Handel-Mazzetti 11175 (W; iso E), China. Fig. 2 e — g. 

Stout perennial climber to 20 m, roots tuberous; all parts (sub)glabrous; older bark 
pale, warty and fissured; dioecious. Leaves: blade entire or 3(—5)-palmately lobed, or 
3-foliolate (leaflets ± elliptic, with short petiolule), broadly ovate or subcircular in outline, 
(3—)7—16(—20) cm diam., base cordate, apex acute or acute-acuminate, strongly fetid 
when crushed, brown on drying, margin entire or variously dentate; margin commonly 
with sessile or stalked glands; venation with areoles 1—2 mm diam., the ultimate veinlets 
faint; petiole (3—)5—12 cm long, usually with 1—6 conspicuous crateriform glands. 
Flo wers ± pubescent, solitary, or male solitary or several in a bracteate raceme to 
5(—10) cm long; petals creamy or orange(?), the three inner with a dark blotch at base. 
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Male flowers: stalk with bract subapical; peduncle 5—15 cm long; bract cucullate, 
suborbicular or reniform, 20 —40(—60) mm wide, ± scabrous or pilose inside, base 
rounded or cordate, apex sometimes ± acute, margin ± entire, sometimes with few glands 
at apex or towards base, woolly hairy; pedicel 3—10(—15) mm long; receptacle-tube 
saucer-shaped, 4(—5) by 10(—15) mm, blackish; sepals coriaceous, (long)triangular or 
ovate-oblong, (8—)10—16 by 4—8 mm, acute, blackish, ± scabrid or ± glabrous; petals 
subelliptic or oblong, (25—)40—60(—70) mm long, (sub)acute, conspicuously veined, 
scales (in cr only?) broad, Ungulate, 5—7 by 5 mm, yellow, directed to the base of the 
androecium, rendering the perianth ± zygomorphic; filaments erect, fleshy, 5—7 mm long, 
broadly inserted at base of receptacle-tube, anthers variable in length, adnate (but free), 
connective swollen, with fleshy downwards directed appendages, disc inconspicuous. 
Female flowers: stalk (peduncle and pedicel) 3—10cm long; bract elliptic, 5 mm 
long or less, ± median (rarely apical, larger, in New Guinea); ovary ellipsoid-oblong, 
12—15 mm long, densely soft-muricate; receptacle-tube small, narrow; sepals linear-ob¬ 
long, 4—10 mm; petals as in male; style (6—)10 mm long. Fruit: stalk 3—12 cm, with 
bract (scar) median or above; fruit ovoid or (broadly) ellipsoid, apex ± pointed, (6—)10— 
15(—20) by (4—)6—10(—15) cm, pericarp densely soft tuberculate or soft-spiny (spines 
to 10 mm long), (yellow-)orange-red, irregularly bursting. Seeds mahy, ± variable in 
size and shape, circular, elliptic, or ovate, flat, 15—30 by 5—8 mm; margin coarsely 
undulate-tubercled; testa brown or grey-black, faces finely sculptured in a patchy pattern. 

Distribution. Widespread, from NE India and S China through Malesia to N 
Australia; not in S India, Sri Lanka, Java, and the Pacific; rare in Sumatra (not known 
from S Sumatra, but see remarks under M. denticulata). Also locally (especially in China) 
cultivated. 

Habitat and Ecology. Forest and (degraded) forest edges on a wide range of 
land forms and soils; usually in the lowlands to 1000 m altitude. 

Momordica cochinchinensis is accepted as a variable, widely distributed species. The 
species is particularly heterophyllous. Variable characters used as criteria for describing 
species now considered as synonyms concern the leaf blade (either entire, lobed or 
unlobed, or foliolate), the presence or absence of glands on the petiole, the flowers being 
either solitary or grouped in short raceme-like inflorescences, and also the size of the 
fruit and their mode of ornamentation with soft warts or spines. The length of the fruit 
stalk (peduncle plus fruiting pedicel) is very variable. 

The appendages of the anthers are orange in the fresh state, and contrast in colour 
with the black anthers (thecae), with creamy pollen, and possibly this colouring has 
significance in attracting pollinators. 

The collection Santisuk et al., s. n., 2 May 1992, from SW Thailand is noteworthy by 
having very densey woolly-hairy inflorescences. Probably this is identical with var. villosa 
Cogn. 

5. M. cymbalaria (Fenzl in Kotschy, Iter Nubic. no. 147; Naudin 1859, Ann. Sci. Nat. 
Bot., ser. 4, 12:134, nom. nud.;) Hook. f. 1871, in Oliv., FI. Trop. Afr. 2:540; 
C. B. Clarke 1879, in Hook, f., FI. Brit. India 2 : 618; Chakrav. 1946, Ind. J. Agric. Sci. 
16 : 50; C. Jeffrey 1967, in Milne-Redh. et Polhill, FI. Trop. East Afr.: 34. Lectoty pus: 
(C. Jeffrey, 1. c.) Kotschy 147 (K) Sudan. — Luffa tuberosa Roxb., (Hort. Bengal. (1814) 
104); id. 1832, FI. Ind. 3 : 717; Wight et Arn., 1834, Prodr. FI. Ind. Orient. 1 : 344; 
Chakrav., Rec. Bot. Surv. India 17, 1 (1959) 81, f. 30, 31. — M. tuberosa auct. non 
Dennst. 1818 : (Roxb.) Cogn., 1881, in A. et C. DC., Monogr. Phan. 3 : 454; Cogn. et 
Harms, 1924, in Engl., Pflanzenr. IV.275.2 :49, f. 5 D—K. Lectotypus: (C. Jeffrey, 
1980, Kew Bull. 34, 4 : 789). Roxburgh (K, drawing), India — Kedrostis malvifolia 
Chiov., 1932, Afr. Soc. Nat. Modena 63 : 37. Typus: De Beneditis 202 (FI), Eritrea. — 
Luffa amara Wall., 1832, Num. List: 6754 B (India). 

Perennial creeper or climber with tuberous root, stems annual, c. 1 m long; subglabrous 
or pubescent; monoecious. Leaves: blade 5-angled or subequally 5(—7)-lobed, orbicu- 
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lar-reniform in outline, 1—4.5 by 2—5 cm, base cordate, apex ± acute, margin remotely 
toothed; petiole (0.5—)1—4 cm long, sparsely hairy. Flowers in male ± fascicled, 1—5, 
apical on an up to 2 cm long peduncle, subtended by one minute bract; female solitary, 
sometimes coaxillary with male; petals yellow. Male flowers: pedicel 3—10mm, 
pubescent; receptacle-tube obconical, 1.5—3 mm long; sepals lanceolate, 3—7 by c. 

I. 5 mm, acute, sparsely pubescent; petals ± obovate, 8—12 by 3—8 mm, scales 2, narrow; 
stamens 2(3), filaments c. 1.5 mm long, inserted at the throat of the receptacle-tube, 
anthers 2- and 3-thecous (or one 1-thecous and two 2-thecous), thecae curved, connective 
broad. Female flowers on slender 1—3 cm long stalk; bract not seen; ovary fusiform, 
5—12 by 1.5—2 mm, glabrous or pubescent; sepals linear, 2.5—3 mm long; style distinct. 
Fruit: stalk 1—4.5cm long; fruit fusiform, shortly beaked, 1.5—4 by 0.7—1.5cm, 
pubescent, longitudinally with mostly 8 low ribs, greenish. Seeds few, broadly ovoid- 
subglobose, 6—7 by 4—5 by 3—5 mm; margin ± smooth, rugose-appendaged at one end; 
testa blackish grey, obscurely sculptured. 

Distribution. NE and E Africa; Asia: Pakistan, W Central India. 

Habitat and Ecology. Scrub and open areas under (strong) monsoon climate; 
400—1100 m altitude. 

6. M. denticulata Miq. 1858, FI. Ind. Bat. 1, 1 : 1090; Cogn. 1881, in A. et C. DC., 
Monogr. Phan. 3 : 447; Merr. 1921, Enum. Born. PL: 583; Cogn. et Harms 1924, in Engl., 
Pflanzenr. IV.275.2:31. Lectotypus (here designated): Diepenhorst s. n. (BO; U, 
lecto), Sumatra (Priaman). — M. racemiflora (Miq.) Cogn. 1881, in A. et C. DC., 
Monogr. Phan. 3 : 448; Merr. 1921, Enum. Born. PL: 583; Cogn. et Harms 1924, in Engl., 
Pflanzenr. IV.275.2 : 39. — M. denticulata var. racemiflora Miq. 1858, FI. Ind. Bat. 1, 
1 : 1091. Typus: Teijsmann s. n. (U), Sumatra (Bondjol). — M. acuminata Merr., 1923, 

J. *Mal. Branch Roy. Asiat. Soc. 1, 87 :45; Cogn. et Harms, 1924, in Engl., Pflanzenr. 
IV.275.2 : 32. Typus: Ramos 1303 (PNH, holo; K, L), Sabah. — Fig. 2 a — d , 3. 

Perennial climber to 8 m; most parts (excl. inflorescences) glabrous; older bark whitish 
grey, fissured, not tuberculate; dioecious. Leaves: blade entire, sometimes coriaceous, 
ovate-oblong or oblong, (7—)9—15(—20) by 4—9(—12) cm, base truncate or cordate, 
apex subobtuse or acute-acuminate, hardly fetid when crushed, greenish on drying, ± shiny 
on both sides, margin entire or variously (sparsely) sharply dentate, sometimes only a 
sharp tooth on each basal lobe; veins 3(—5) palmate from base, ascending, and few 
pinnate from midrib, ultimate nervation sharp, forming areoles c. 1 mm diam.; glands on 
blade surface absent; petiole 2—4 cm long, without or with few glands in the upper half 
and/or on the basal blade margin. Flowers very like those of M. cochinchinensis , 
scabridulous or pubescent, solitary or male solitary or up to 30 grouped in bracteate 
racemes to 5(—15) cm long; petals creamy-white, the three inner with or without a black 
blotch at base, pubescent or bearded towards the base. Male flowers: stalk with bract 
subapical; peduncle 2—8 cm long, glabrous or puberulous; bract, circular or broadly ovate, 
(15—)20—35(—50) mm diam., scabrid on both surfaces, base cordate, apex obtuse or 
acute, with or without glands, margin finely puberulous; pedicel 5(—15) mm long; 
receptacle-tube saucer-shaped, 2—3 by 8—12(—15) mm, ± blackish or not; sepals 
subcoriaceous, (± ovate-oblong or) triangular, 10—15 by 5—8 mm, acute(-acuminate), 
(blackish) green or yellow-brown, scabridulous; petals ± elliptic or oblong, 30—50 mm 
long, apex rounded or acute(-acuminate), distinctly veined, scales as in M. cochinchinen¬ 
sis ; androecium as in M. cochinchinensis , 6—10 mm long; each stamen (or lobe) with or 
without a conspicuous appendage. Female flowers: stalk (peduncle and pedicel) 
4—6 cm long; bract acute, 2—3 mm long, at 5—12 mm from the base; ovary fusiform, 
narrowed in the apical part, 18—25 by 4—5 mm, densely minutely hairy (hairs 0.1 mm 
or less; receptacle-tube, c. 3 mm wide; sepals linear, 7—8(—10) mm long, acute; style 
slender, 5—7 mm long. Fruit: stalk 5—10 cm long, with bract scar near the base; fruit 
(ovoid-)ellipsoid-oblong, apex narrowed into 10(—15) mm long beak, 8—14 by 5— 
10 cm, pericarp ± leathery, without ornamentation, sometimes minutely scabrid, like fine 
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Fig. 3. Momordica denticulata Miq. 

a — Habit of male with solitary inflorescences; b — ditto, with inflorescences in short racemes; c — bract subtending young 
male flower bud; d — male flower; e — basal part of flower, showing androecium (papillose hairs omitted); / — stamens; g — 
node with blown-over female flower; h — female flower, petals fallen off. (a: De Wilde 21955, L; h , c: De Wilde 18079, L, g , 
h: Lorence Lugas 2775, K.). Bar scale: a, b — 2 cm, c — 3 mm, d, e — 5 mm, /, h — 2 mm. 





sandpaper, green-yellow or red; pulp orange-red. Seeds numerous, flat, subcircular, 
cogwheel shaped (as in M. cochinchinensis), 20—30 mm diam., 6—7 mm thick; margin 
with a double row of c. 10 blunt wartlike bulges; testa brown blackish, faces finely 
sculptured in a blotchy pattern. 

Distribution. N and C Sumatra, Peninsular Malaysia, most of Borneo (not known 
from S Kalimantan). 

Habitat and Ecology. Forest and forest edges in clearings, roadsides; 0—1200 m 
altitude. 

Close to M. cochinchinensis , especially in the male flowers, but quite different in 
general appearance of the leaves, which are about twice as long as broad, somewhat 
chartaceous, glossy green with finer venation, the petiole shorter with the glands in the 
apical part, and in the fruit, which is almost smooth. 

Two collections from Sumatra, Iboet 443 (sterile) and Alston 14745 (female flowers, 
fruit) may indicate some introgression with M. cochinchinensis. The former is fhe only 
known collection of either species from S Sumatra. 

7. M. denudata (Thwaites) C. B. Clarke 1879, in Hook, f., FI. Brit. India 2:618; 
Cogn. 1881, in A. et C. DC., Monogr. Phan. 3 : 448; Trimen 1894, Handb. FI. Ceylon 
2 : 249; Alston 1931, in Trimen, Handb. FI. Ceylon 6 : 134; Cogn. et Harms 1924, in 
Engl., Pflanzenr. IV.275.2 : 50; Chakrav. 1946, Ind. J. Agric. Sci. 16, 1 : 50; id. 1959, 
Rec. Bot. Surv. India 17, 1 : 98; id. 1982, in S. K. Jain et al., Fasc. FI. India 2 : 93; Philcox 
1997, in Dassan. et Clayton, FI. Ceylon 11:25. — M. dioica Willd. var. denudata 
Thwaites 1859, Enum. PI. Zeyl.: 126. Typus: s. coll. C. P. 1615 (PDA, holo) (not seen), 
Sri Lanka. 

Small climber, annual or perennial (?), stem 2-edged; subglabrous; dioecious. Lea¬ 
ves: blade shallowly to rather deeply 3—5(—7)-lobed, ovate-lanceolate in outline, 
4.5—12.5 by 3.5—8 cm, base broadly cordate, apex (acute-)acuminate, margin dentate; 
petiole 1—5 cm long, without glands. Flowers: male 1—6 per node, or up to 20(—40?) 
in a slender, flexuose, raceme to 10 cm long, minutely pubescent, with minute bract 
0.5—3 mm long somewhat above middle of slender stalk; female flowers solitary; petals 
(pale?) yellow. Male flowers: stalk (peduncle and pedicel) slender, to 2 cm long; bract 
minute or absent, ± median; receptacle-tube minute, narrow; sepals lanceolate, c. 5 by 
1.5 mm, acuminate, slightly hairy at base; petals broadly lanceolate, c. 10 mm long, acute, 
abaxially pubescent, scales and other details not recorded; stamens short, anthers 
conduplicate, connate into subglobose head, exserted. Female flowers: larger than 
male flowers; stalk (peduncle and pedicel) 2.5—8.5 cm long; bract c. 2.5 mm long, c. 
median; ovary 6—8 mm long, with dense long-acute processes; sepals narrowly lanceolate, 
c. 6 mm long (narrower than in male); petals lanceolate, c. 27 mm long, pubescent. Fruit: 
broadly ovoid(-fusiform), 3—3.5 by 2 cm excluding abruptly contracted beak, covered 
with short, acute-conical processes. Seeds ovoid-oblong, somewhat compressed, c. 10 
by 5.5 by 2.5 mm; margin ± undulate-crenulate; testa tawny, faces not sculptured. 

Distribution. Sri Lanka, S India. 

Habitat and Ecology. Not recorded, but apparently in lowland and submontane 
seasonal climate. 

Philcox (1. c.) mentions a male flowering collection Ripley 292 (PDA) deviating by 
(coarsely) hairy young bracts, stems, and petiole, which cannot be evaluated without 
additional material. 

The present treatment of M. denudata has been compiled from the literature, demon¬ 
strating that the species is still incompletely known. 

8. M. dioica Willd. 1805, Sp. PI. 4 : 605; Ser. 1828, in A. DC., Prodr. 3 : 312; Roxb. 
1832, FI. Ind. 3 : 709; Wight et Arn. 1834, Prodr. FI. Ind. Orient.: 348; Decne 1835, in 
Jaquemont, PI. Rar. Ind. Or.: 60, t. 71 (plate not seen); Wight 1841, Icon. Plant. Ind. 
Orient.: t. 505, 506; Naudin 1859, Ann. Sci. Nat. Bot. ser. 4, 12: 133; Thwaites 1859, 
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Enum. PI. Zeyl.: 126 (var. a); Dalzell et A. Gibson, 1861 Bombay Flora: 102; C. B. Clarke 
1879, in Hook, f., FI. Brit. India 2 : 617, p. p., for the «slender form» only, excl. syn.; 
Cogn. 1881, in A. et C. DC., Monogr. Phan. 3 : 441; Trimen 1894, Handb. FI. Ceylon 
2 : 249; Cogn. et Harms 1924, in Engl., Pflanzenr. IV.275.2 : 32, p. p.; Gamble 1919, FI. 
Madras 1 : 532; Haines 1922, Bot. Bihar Orissa 3 : 394; Chakrav. 1959, Rec. Bot. Surv. 
India 17 : 91, p. p.; id. 1982, in S. K. Jain et al., Fasc. FI. India 11 : 94, p. p.; R. R. Stewart 
1972, in Nasir et Ali, Annot. Cat. Vase. PI. W. Pakistan et Kashmir: 705, p. p.; C. Jeffrey 
1980, Kew Bull. 34 : 790, p. p.; id. 1980, Cucurb. Eastern Asia: 36; K. M. Matthew 1981, 
Mat. FI. Tamilnadu Carnatic: 224; id. 1983, FI. Tamilnadu Carnatic 3 : 648; id. 1998, 
Suppl. to Illustrations FI. Palni Hills, S. India: f. 988; Nazimuddin et Naqui 1984, in Nasir 
et Ali, FI. Pakistan 154 : 8 (p. p.), f. 2 A—B; Philcox 1997, Revised FI. Ceyl. 11 :22. 
Typus: C. Jeffrey, 1980; Klein 768 (B—W 18027). Isotype: Rottler s. n. (K), S 
India. — M. missionis Wall. 1832, Num. List. 6739 A & B. — Trichosanthes russeliana 
G. Don 1834, Gen. Syst. 3:39. Typus: Wall. Num. List 6696. — M. wallichii 
M. Roem. 1846, Syn. Monogr. 2:58; Miq. 1855, FI. Ind. Bat. 1, 1 : 664, based on 
M. balsamica auct. non L.: Wall. 1832, Num. List. 6741A. — ?M. hispida Dennst. 
(1818, Schluss. Hortus malab.: 34) ex Miq. 1855, FI. Ind. Bat. 1, 1:664. Typus: 
Hort. Mai. 8, t. 12, India. — M. tuberosa Dennst. ex Miq. 1855, FI. Ind. Bat. 1,1: 664, 

p. p. 

Slender climber with annual shoots to 2 m, with perennial rootstock or tuber; 
glabrescent; dioecious. Leaves: blade unlobed or variously subpalmately (deeply) lobed, 
ovate in outline, 2.5—9(—12) by 2—6(—11) cm, simple, base cordate, apex acute(-acu- 
minate) or short-mucronate, margin ± entire or (coarsely) dentate; glands absent; petiole 
1.5—5(—8) cm long, glands absent. Flowers solitary, variously minutely pubescent; 
petals yellow, without a dark spot at base. Male flowers: stalk slender, with bract 
subapical, clasping the flower; peduncle 2.5—6(—8) cm long; bract subcircular, 10— 
20 mm diam., green, nearly glabrous but margin finely (crisped-)pubescent, apex rounded 
or short acute-acuminate; pedicel c. 5 mm long; receptacle-tube cup-shaped, c. 3 by 3 mm, 
(light) green, coarsely pubescent; sepals ovate-oblong to lanceolate, c. 5 mm long, (much) 
narrowed in the upper 1/3—1/2 part, apex acute-acuminate, ± out-curved, greenish 
(sometimes faintly blackish towards apex?); petals oblong(-lanceolate), 15—25 by 
7—10 mm, apex acute, scales 2, small; filaments 1—2 mm long; anthers coherent; the 
two 2-thecous filaments 2-fid to halfway down, thecae (2-) 3-plicate; disc inconspicuous 
or absent. Female flowers: stalk as in male; bract minute or small, 1(—3) mm, below 
middle or towards the base; ovary ovoid to oblong-fusiform, 10—14 mm long, densely 
long soft (warty-)papillose hairy; sepals linear, 3—7 mm long; petals 10—13 mm long; 
style short, c. 3 mm, stigmas 3. Fruit: ovoid-oblong, 3—5 by 2—3.5 cm, apex 5—10 mm 
beaked, overall softly spinous, without ribs, yellow when ripe, irregularly bursting. Seeds 
few or many, somewhat compressed, 6—8 by 5—7 mm, dark brown; margin and surface 
finely irregularly tuberculate. 

Distribution. Pakistan, NW (Punjab), C and S India, and Sri Lanka. 

Habitat and Ecology. In hedges, bushes and scrub, in areas with monsoon 
climate; 0—1000(—1500) m altitude. Flowers in the wet (cold) season. 

M. dioica is here restricted to plants from lowland Pakistan, S India, and Sri Lanka. 
Material from montane N India east to S China and Indochina is treated as subsp. renigera 
of the related M. subangularis (see there). 

Duplicates in the herbarium of the Missouri Botanical Garden (MO) of 5 collections 
by P. Divakar (Blatter Herbarium, Bombay), viz. P. D. 762 (cf), 1027 (cf), 1028 (tf), 2388 
(9), 2389 (9), from the region of Uran and Mora (SE of Bombay) differ strongly from 
typical M. dioica in male and female flowers, and in the stouter habit. The male flowers 
are stouter than in M. dioica. The bract is apical, only c. 5 mm diam., the receptacle-tube 
is coarsely soft spiny, the sepals oblong-lanceolate, acute, green, c. 10 mm long. The 
female flowers are considerably longer and stouter than in M. dioica with bract c. 5 mm 
long, subapical, 1—2 cm below the flower, sepals linear, c. 13 mm long, petals nearly 
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30 mm long. They can be keyed out to M. dioica, but obviously represent a separate taxon 
of uncertain status. It may be cultivated and/or of hybrid origin. 

Other deviant speciments from S India are discussed under M. subangulata subsp. 
renigera. 

9. M. rumphii W. J. de Wilde, sp. nov. Fig. 2 h—j. 

M. cochinchinensis similis, habitu tenuiore foliis minutis trifoliolatis, floribus masculis 
minoribus (petalis 13—15 mm longis), fructibus minutis subglobosis 4—4.5 cm diam., 
seminibus paucis differt. Typus: Eyma 2794 (holo BO, iso L). 

M. trifolia L. (in Stickman) 1754, Herb. Amb.: 24, nom. rej. prop.; Rugayah et W. J. 
de Wilde 1997, Blumea 42 : 481; C. Jeffrey et W. J. de Wilde 1999, Taxon 48 : 600. — 
M. trifoliolata L. 1763, Sp. PI. ed. 2:1434; Willd. 1805, Sp. PI. 4:604. Typus: 
«Olus vespertilionis s. Poppya sylvestris» , Rumphius, Herb. Amboin. 5 (1747) Tab. 152, 
f. 2. 


Slender perennial climber; glabrous; dioecious. Leaves: blade 3-foliolate, subcircular 
in outline, 8—11cm diam., apex acuminate, leaflets ovate-oblong, the two outer 
unequal-sided, 5—7 by 2—3.5 cm, margin sparsely dentate, petiolules 0.6—0.8 cm long; 
glands absent; petiole 2—4cm, glands absent. Flowers solitary, or male occasionally 
up to 3 per node, (sub)glabrous; petals pale yellowish(?). Male flowers: stalk with 
bract subapical; peduncle 1.5—2 cm long; bract, rather closely subtending the flower, 
suborbicular, 10—15 mm diam;, base ± cordate, apex rounded with minute acuminate tip, 
margin greyish puberulous; pedicel 7—10 mm; receptacle-tube cup-shaped, tapered, 
2.5—3 by 3—4 mm, somewhat blackish; sepals oblong, c. 5 by 2 mm, narrowly obtuse, 
pale (green-)brown, puberulous; petals ± elliptic-oblong, 13—15 by 5—6 mm, base ± cla¬ 
wed, apex obtuse or subacute, puberulous. Female flowers unknown. Fruit: solitary, 
stalk slender, c. 2 cm long (fide Rumphius, t. 152, f. 2); fruit broadly ovoid-ellipsoid or 
subglobose, 1—2mm beaked at apex, c. 4.5 by 4cm, sparsely muricate, orange. Seeds 
few, c. 5 per fruit, thick but flat, circular in outline, c. 15 mm djam., c. 8 mm thick; 
margin with a double row of 8—9 coarse warts or undulations; testa brown-black, finely 
corrugated. 

Distribution. West Seram and Ambon. 

Habitat and Ecology. Climbing and hanging vine in roadside; low altitude. 

Trichosanthes trifolia (L.) Blume, (basionym M. trifolia L., based on Rumphius, 1. c., 
Tab. 152, f. 2) is a true Momordica , similar to the widespread M. cochinchinensis. This 
led to a proposal to reject the name M. trifolia L. (1754) because its epithet would antedate 
the well-established epithet cochinchinensis , dating from 1790 (Jeffrey et De Wilde, 1. c.). 
The present study of Momordica , however, has made it clear that in Ambon and nearby 
Seram, three species of Momordica occur, all three also recognized by Rumphius, viz. 
(1) M. charantia L. (Rumphius: Papari (Papary) = Amara indica = Tab. 151 et Tab. 152, 
f. 1), (2) M. trifolia L. (Rumphius: Poppya silvestris = Olus vespertilionis = ? Poppya 
oblonga = Tab. 152, f. 2) and (3) M. cochinchinensis (Lour.) Spreng. (Rumphius: Poppya 
rotunda = Tab. 153). The descriptions by Rumphius of the latter seem to contain some 
mixture of characters, but it is evident that Tab. 152, f. 2 represents a distinct species, 
with 3-foliolate leaves, petioles without glands, small fruit, and, as appeared from more 
recent material Eyma 2794, with small male flowers. 

M. rumphii is a local endemic species in W Seram and Ambon of which, beside Eyma 
2794 (cf and separate fruit), no recent collections are known. In its area it occurs together 
with the similar but stouter and readily distinguished M. cochinchinensis. We maintain 
the proposal for rejection of the name M. trifolia , however, because: (1) it has been 
misapplied for a long time to a Trichosanthes species, (2) its epithet resembles the epithet 
of the name of an accepted African species (M. trifoliolata Hook, f.), and, in case of 
possible different taxonomic judgment, (3) the name would still threaten the well-estab¬ 
lished name M. cochinchinensis. 
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10. M. subangulata Blume 1826, Bijdr. FI. Ned. Ind. 15 : 928 (excl. ref. to Rumphius 
5, f. 150 = Luffa cylindrica). Typus: Blume s. n. (769), «aroy gambas», Mt Salak, Java 
(L, 3 sheets). 

Climber or delicate climber 1—3 m, stem slender, rootstock possibly (sub)annual or 
tuberous; almost glabrous; dioecious. Leaves: blade unlobed or shallowly (to deeply) 
3—5-lobed, ovate in outline, 3—20 by 2.5—13 cm, base cordate, apex acute-acuminate, 
finely or minutely mucronate, margin variously dentate; glands absent; petiole 2—6 cm 
long, glands absent. Flowers solitary, minutely pubescent; petals yellow or orange. 
Male flowers: stalk with bract subapical; peduncle 3—14cm; bract subcircular or 
reniform, 10—30 by (10—)15—40 mm, green, apex broadly rounded, rounded, subacute 
or ± acute-acuminate, margin entire or crenulate, sometimes ± ciliate, finely pubescent; 
pedicel 3—12 mm long; receptacle-tube saucer-shaped, 2 by 4 mm, (green) or blackish; 
sepals (ovate-)oblong, elliptic-oblong or (ob)ovate, (4—)6—15 by 3—7(—10) mm, obtuse 
or notched, broadly rounded or subacute, usually blackish, apical portion not out-curved; 
petals obovate-oblong or obovate-elliptic, 20—30(—50?) by (10—)15—20 mm, obtuse 
or broadly obtuse, three with (always?) dark blotch at base, scales 2, obtuse or broadly 
rounded; filaments c. 3 mm long, inserted almost at the base of the receptacle-tube, 
dark-coloured outside, papillose-pubescent towards base; anthers coherent in a subglobose 
mass, with apex 5-bullate with coarsely papillose semiglobose extensions; thecae s-shaped; 
disc as minute appendages near insertion of stamens. Female flowers: stalk (peduncle 
and pedicel) 3—15 cm long; bract minute, subcaducous, 2—3 mm long, at or below 
middle; pedicel 1.5—12 cm long; ovary fusiform, more narrowed at apex, 8—12 by 
2—4 mm, (finely) densely yellow-brown hispid or pale brown papillose-pubescent and 
with 8—10 lengthwise irregular (verrucose) low ridges or rows of ± flattened tubercles 
orjrregular ridges; sepals linear, 4—5 mm long; petals obovate-oblong or oblong-obovate, 
obtuse or ± acute, 2—5 cm long; style c. 5 mm long. Fruit ovoid or ovoid-ellipsoid, 
narrowed or narrowed into a 5—12 mm long beak at apex, 3—7 cm long, subglabrous or 
(densely) pubescent, or densely pale brown hispid hairy, with 8—10 irregular undulate 
lengthwise ridges or rows of (sometimes obscure) flattened tubercles or undulate glabrous 
ridges. Seeds 10—25(?), somewhat compressed to almost globose, 6—12 by 5—8 mm; 
margin shallowly undulate, undulate-tubercled or smooth; testa grey-brown, dark brown 
or blackish, not sculptured. 


KEY TO THE SUBSPECIES 

1. Plant delicate. Male bract inside glabrous or pubescent, 10—20 mm long and wide. Fruit 3—5 cm long, 
(almost) glabrous and with irregularly crested ribs. — Lowland and lower montane areas; southern China, 
C Thailand, S to W Java . a. subsp. subangulata. 

+ Plant stouter. Male bract inside usually scabrous, 20—30 mm long, 20—40 mm wide. Fruit (3—)5—7 cm 
long, densely ± hispid hairy (soft spiny) and with lengthwise rows of few or many flattened tubercles or 

lengthwise undulating ridges. — (Lower) montane areas; N India to S China, SE to C Thailand . 

. b. subsp. renigera. 


a. M. subangulata Blume subsp. subangulata Fig. 4. 

A/, subangulata Blume 1826, Bijdr. FI. Ned. Ind. 15 : 928 (excl. ref. to Rumphius 5, 
f. 150 = Luffa cylindrica ); Ser. 1828, in A. DC., Prodr. 3 : 316; M. Roem. 1846, Fam. 
2 : 58; Miq. 1855, FI. Ind. Bat. 1,1: 664; Kurz 1877, J. Asiat. Soc. Bengal. 44, 2 : 102 
(p. p.?); Cogn. 1881, in A. et C. DC., Monogr. Phan. 3 : 443, p. p.; King 1898, J. Asiat. 
Soc. Bengal. 67 : 36; Ridl. 1922, FI. Malay Penins. 1 : 848; Cogn. et Harms 1924, in 
Engl., Pflanzenr. IV.275.2 : 37 (excl. ref. to Rumphius 5, f. 153 = M. cochinchinensis- 
complex); Craib 1931, FI. Siam. Enum. 1 : 758 (p. p.); Chakrav. 1959, Rec. Bot. Surv. 
India 1 : 97, p. p.; id. 1982, in S. K. Jain et al., Fasc. FI. India 11:95, p. p.; Backer 1963, 
in Backer et Bakh. f., FI. Java 1 : 299; Keraudren 1975, in Aubrev et J.-F. Leroy, FI. 
Camb., Laos, Vietnam 15 : 41, PI. 7, f. 1—2; C. Jeffrey 1980, Kew Bull. 34 : 790; id. 
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Fig. 4. Momordica subangulata Blume subsp. subangulata. 


a _Habit of male; b — ditto, female; c — bract subtending male flower; d — outer petal, at base with incurved scale; e 

male flower opened, showing androecium;/— stamens; g — fruit; h — seed, (a, c—f: De Wilde 21897, L; b Kerr 7291, 
BM; g, h: Grashoff 473, BO.). Bar scale: a, b — 2 cm, c—f — 2 mm. 



1980, Cucurb. Eastern Asia: 36; A. M. Lu et Zhi Y. Zhang 1986 in A. M. Lu et 
S. K. Chen, FI. Reip. Pop. Sin. 73, 1 : 190, f. 49, 1—5; C. Y. Wu, Chen Jie et S. K. Chen 
1995, FI. Yunnan. 6 : 329, f. 85, 1—4. — M. eberhardtii Gagn. 1918, Bull. Mus. Paris 
24:375; id. 1921, FI. Gen. Indoch. 2: 1069, f. 120; Cogn. et Harms 1924, in Engl., 
Pflanzenr. IV.275.2 : 37. Typus: Eberhardt 3367 (P), N. Vietnam. — M. laotica Gagn. 
1918, Bull. Soc. Mus. Paris 24:376; id. 1921, FI. Gen Indochine 2: 1069; Cogn. et 
Harms 1924, in Engl., Pflanzenr. IV.275.2 : 37; Keraudren 1975, in Aubrev. et J.-F. Leroy, 
FI. Camb. Laos, Vietnam. 15 : 42, PI. 7, f. 3—4. Typus: Dupuy 147 (P), Laos. 

Distribution. S China (Kwantung, Kwangsi, Yunnan), Thailand, Myanmar?, Laos, 
Sumatra, Peninsular Malaysia, W Java. 

Habitat and Ecology. Open scrub, forest edges; 0—500(—1000) m altitude. 

Malesian material seen. Sumatra: Beumee 1928 (cf); Dihm 382 (tf); Elbert s. n. (Jan. 
1908, cr); Grashoff 473 (fr.); Korthals s. n. (Singalang, cT); Van Steenis 3960 (cr). — 
Peninsular Malaysia: Burkill 12448 (9); Ridley s. n. (Feb. 1917, 9 & cr); Scortechini 399 
(tf). — Java: Blume (83) (cr); De Wilde & De Wilde-Duyfjes 21897 (cr); Kuhl & Van 
Hasselt s. n. (cr); Reinwardt (Aroy Gambar) (No 769) (cr); Vorderman s. n. (Moendjoeh, 
Buitenzorg (fr.). 


b. M. subangulata Blume subsp. renigera (G. Don) 

W. J. de Wilde, comb, et stat. nov. 

M. renigera (Wall. 1832, Num. List 6743A, B, C) G. Don 1834, Gen. Syst.: 36; 
M. Roem. 1846, Syn. 2 : 53; Cogn. 1881, in A. et C. DC., Monogr. Phan. 3 : 444; Cogn. 
et Harms 1924, in Engl., Pflanzenr. IV.275.2 : 38. Syntypi: Wallich 6743 A (lecto- 
typus, here designated), Prome Hills, Myanmar; 6743 B, Sylhet; 6743 C, Chittagong. 
Here belongs also Wallich 6741 B. All K-Wall. — M. hamiltoniana (Wall. 1832, Num. 
List 6748, 2 sheets) G. Don, 1. c.: 36; M. Roem., 1. c.: 53. — M. heyneana (Wall. 1832, 
Num. List 6744) G. Don, 1. c.: 36; M. Roem. 1. c.: 54. — M. subangulata auct. non Blume, 
p. p.: Craib 1931, FI. Siam. Enum. 1 : 758; A. M. Lu et Zhi Y. Zhang 1986, in A. M. Lu 
et S. K. Chen, FI. Reip. Pop. Sin. 73, 1 : 190, f. 49, 1—5. — M. dioica auct. non Willd. 
(p.p.): C.B. Clarke 1879, in Hook, f., FI. Brit. India 2:617, p. p.; A. M. Lu et Zhi 
Y. Zhang 1986, in A. M. Lu et Zhi Y. Zhang, FI. Reip. Pop. Sin. 73, 1 : 192, f. 49, 6—7; 
Grierson et D. G. Long 1991, FI. Bhutan 2 : 254; C. Y. Wu, Chen Jie et S. K. Chen 1995, 
FI. Yunnan. 6 : 390, f. 85, 11—13. 

Distribution. S China, N West Pakistani), N India (Assam, Sylhet, Khasia, 
Bangladesh (Chittagong), Myanmar, N and W-C Thailand. 

Habitat and Ecology. Scrub and forest edges; (250—)500—2000m altitude, 
also cultivated. 

M. subangulata (1826) is similar to M. dioica (1805) and both species have been upheld 
as distinct by previous authors mainly on account of narrow, acute, sepals (calyx lobes) 
in M. dioica , the sepals in M. subangulata being broader, at apex blunt or rounded, 
occasionally notched. Jeffrey (1980) confirmed the distinctness of the two species, stating 
that in M. dioica the fruit is soft-spiny, whereas in M. subangulata it is ridged. However, 
material from northern India eastward to S China and N Indochina and Thailand, displays 
a diversity in calyx and fruit characters which can be understood by accepting a third 
montane taxon, grosso modo morphologically and geographically in between M. dioica 
in the West and typical M. subangulata in the East. This third taxon seems morphologically 
closer to M. subangulata , and is treated as a subspecies, M. subangulata subsp. renigera. 
It should be stressed that subsp. renigera appears not to be homogenous in its seeds; 
seeds of e, g. Thomson s. n. from Punjab are large, ± flattened, c. 12 mm diam., with 
coarsely undulate margin and corrugated surface, whereas seeds of Maxwell 89-1059 from 
N Thailand, reckoned to be the same subspecies, are smaller, c. 7 mm diam., almost 
globose and completely smooth. These differences in plants both collected in the wild, 
are quite suspect within one subspecies, and the problem needs intensified collecting and 
further study. The two species accepted in the flora of China (1986) and flora of Yunnan 
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(1995) as M. dioica and M. subangulata , apparently agree with the present two subspecies 
of M. subangulata , but the character used for distinction in China, stamens 3 versus 5, 
possibly needs further confirmation. 

The collection Ridsdale s. n. (22.11.1999) from N Thailand, with female flowers, was 
made in a native garden, where the plants were cultivated for the young leafy shoots, 
eaten as a vegetable, and reproduced by division of the tuberous rootstock. The local 
people stated that these plants never produced fruits and that male plants were unknown. 

The specimens on which the record of M. dioica (by Ghandi, 1976, in C. J. Saldanha 
et Nicolson, FI. Hassan District, Karnataka, India : 177) is based differ considerably from 
that species by larger male bract and male sepals. They rather belong to M. subangulata 
subsp. renigera, but their locality in W-C India is far outside the range of that subspecies. 
We have seen Saldanha 14554, 14645 (MO), both male, with bracts c. 25 mm diam., 
sepals blackish c. 10 mm long with blunt apex, petals c. 40 mm long. The true status of 
this material, which may be of hybrid origin, is still unknown. 
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PE3K3ME 

H3Jio>KeHbi pe3y;ibTaTbi TaKCOHOMnnecKOH peBH3HH bh^ob po,aa Momordica L. iofo-boctohhoh 
A3hh h Majie3HH. IIpHHaTbi h onHcaHbi 10 BHflOB h npeflCTaBJieH kjiiom juin hx onpeflejieHHa. 
CoodmaiOTca CBeaeHHa o HOMeHKjiaType c yxa3aHHeM chhohhmob h THnncjDHKauHH Ha3BaHHH, o 
reorpacjDHHecKOM pacnpoerpaHeHHH, MecTOodnTaHHH h aKOJionm bh^ob h noflBHaoB b HccjieflOBaH- 
Hbix rep6apHbix aoeMmiapax. M. cochinchinensis paccMaTpHBaeTCH xa k Lunpoico pacnpocTpaHeHHbin 
H3MeHHHBbiH BHfl. M. subangulata Taxxce Lunpoxo pacnpocTpaHeHHbin, c 2 noflBHflaMn; b cocTaB 
subsp. renigera (D. Don) W. J. de Wilde stat. nov. BKjnoHaiOTca xpenKne oco6h ropHbix panoHOB 
ioro-BOCTOHHbix THMajiaeB Ha ceBepe apeajia BH,aa. Ha TeppHTOpHH ({)Jiopbi Majie3HH (Flo*ra 
Malesiana) BCTpenaeTca 6 bh^ob, H3 KOTOpbix M. rumphii W. J. de Wilde — hobwh bha. 
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410026 CapaTOB, yji. AcTpaxaHCKaa, 83, OHOJiornHecKHH cj)aKyjibTeT, Kacj). OoiaHHKH h 3kojioihh 
2 Mockobckhh rocyaapcTBeHHbiH yHHBepcmeT hm. M. B. JIoMOHocoBa 
119899 MocKBa, Bopo6beBbi ropbi, EHOJiorHnecKHH (})aKyjibTeT, xa(}). BbiciuHx pacieHHH 
e-mail: suchor@mail.ru 
FIocTynHJia 09.02.2001 


npHBOflHTca 25 BH,aoB. BnepBbie ana Cpe^Hen Pocchh noxa3aH Leymus angustus (Trin.) Pilg., coOpaHHbiii 
b CapaTOBCKOH o6ji. HoBHHKaMH ajih (Jjjiopbi CapaTOBCKOH o6ji. hbjihiotch Taxxce Zizania latifolia (Griseb.) Stapf, 
Oxybaphus nyctagineus (Michx.) Sweet, Strigosella africana (L.) Botsch., Astralagus scopiformis Ledeb., 
Convolvulus lineatus L., Artemisia glauca Pall, ex Willd., A. tanacetifolia L., Inula sabuletorum Czern. ex Lavr., 
Hieracium robustum Fr. Jbia FIeH3eHCKOH o6ji. hobmmh BtmaMH hbjihk)tch Elymus sibiricus L., Rumex patientia 
L., Coronaria coriacea (Moench) Schischk. et Gorschk., Astrodaucus orientalis (L.) Drude, Phalacroloma 
annuum (L.) Dumort., Artemisia glauca Pall, ex Willd., Hieracium robustum Fr. YcTaHOBJieHo, hto Seseli 
peucedanoides (Bieb.) K.-Pol. (S . elegans Schischk.) oiiih6ohho npHBozumca wn CapaTOBCKOH o6ji. b ee 
coBpeMeHHbix rpaHHuax. EoHHCTBeHHbiii H3BecTHbiH c6op qaejiaH c TeppHTopHH FIeH3eHCKOH o6ji. (JIonaraHCKHH p-H). 

KjnoneBbie cjioBa: ^opa, CapaTOBCKaa o6ji., IleH3eHCKaa o6ji. 

MaTepnanoM ana HacToamen CTaTbH nocjiyacHjiH co6cTBeHHbie 4 3JIO P HCTHHeCKHe 
HCCJieAOBaHHH aBTopoB h aHajiH3 rep6apHbix cJ)ohaob MocxoBCKoro rocyaapcTBeHHoro 
yHHBepcHTeTa (MW) h CapaTOBCKoro rocyaapcTBeHHoro yHHBepcHTeTa (CIY). 

Zizania latifolia (Griseb.) Stapf: CapaTOBCKaa oGji., JIbicoropcKHH p-H, oxp. c. JIbicbie 
ropbi, no Gepery p. MeflBeAnua, 8 VII 1996, A. riaHHH (repGapnn CIY). fljia CapaTOBC- 
KOH o6jI. 3TOT 3aHOCHbIH a3HaTCKHH BHfl npHBOJJHTCa BnepBbie. BepOHTHO, paCCeJiaeTCa H3 
oxoTHHHbnx 3aKa3HHKOB, xyaa Gbuia HHTpoayunpoBaHa xa k KopMOBoe pacTeHne. B 
rieH3eHCKOH OGJI. BH£ He H 3 BeCTeH. 

Achnatherum splendens (Trin.) Nevski: CapaTOBCKaa oGji., 3HrejibcCKHH p-H, r. 3 h- 
rejibc, 1 km ioro-BOCTOHHee xc.-a. BOK3ajia, ckjioh xc.-a. Hacbinn, 21 VII 2000, M. Eepe- 
3yuKHH (MW). rionyjiauHa npe^CTaBjieHa 2 ocoGhmh bmcotoh 1.5—2 m, c ocHOBaHHeM 
AepHOBHHbi okojio 1 m b zmaM. OneHb pe^KHM b CapaTOBCKOH oGji. bha, 3ana,aHbiH 
(JjparMeHT apeajia KOToporo pacnojioaceH b caMbix BOCTOHHbix panoHax. B yKa3aHHOH 
TOHKe xax 3aHOCHoe pacTeHne. B neH3eHCKOH oGji. He OTMeneH. 

Elymus sibiricus L.: IIeH3eHCKaa oGji., TaMajiHHCKHH p-H, b 2 km BOCTOHHee ct. Ta- 
Mana, no xc.-jt. nojiOTHy, 1 3K3., 30 VI 2000, coGp. A. CyxopyxoB, B.BacioKOB, onp. 
H. H. UBejieB (MW). 3aHocHbin bha, pacnpocTpaHeHHbin npeHMymecTBeHHO b yMepeHHoii 
nacTH A3 hh. Ha TeppHTopHH Cpe^Heii Pocchh H3BecTeH Taxxce b TaTapnn, Mopaobhh h 
MB aHOBCKOH oGji. (LE, MW). 

Leymus angustus (Trin.) Pilg.: CapaTOBCKaa oGji., ATKapcKHii p-H, b 2 km 3anajtHee 
xc.-a. ct. ATKapcK, jiyroBHHa y xc.-a. nojiOTHa, HeGojibinaa nonyjiauna, 9 IX 2000, coGp. 
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A. CyxopyKOB, onp. H. H. LjBejieB (LE, MW). Bee CBeneHna o npOH3pacTaHHH stoto Bnna, 
no KpanHen Mepe b CpenHen Pocchh, ouih6ohhi>i (LUeneB, 1974). YKa3biBaeTCH TOjibKO 
ana y^MypTHH (KoHcneKT..., 1992). TaKHM o6pa30M, Ham o6pa3eu HBjineTCH e^HHCTBeH- 
hwm MecTOHaxoxcjjeHHeM E. angustus b npenenax cpenHefi nonocbi. 

Rumex patientia L.: neH3eHCKaa o 6 ji., TaMajiHHCKHH p-H, 6 jih 3 xc.-n. ct. TaMana, Ha 
nyroBHHe y xc.-n. nonoTHa, 2 sk 3., 30 VI 2000, A. CyxopyKOB, B. BaciOKOB (LE, MW, 
PKM — repOapnn IIeH3eHCKoro rocyaapcTBeHHoro nenaronmecKoro yH-Ta). CoSpaH 
Taxxce b 1999 r. b Pthiijcbckom p-He CapaTOBCKOH o 6 jt. (CyxopyKOB, Eepe 3 yuKHH, 2000). 
rioKa3aTejibHo, hto 6onee neTanbHbie HccnenoBaHHB aHTponoreHHbix ynacTKOB b ceBepo- 
3ana,ijHbix pafioHax cocenHen TaMOoBCKofi o 6 ji. BbiHBHjin nacTyio CTeneHb BCTpenaeMOCTH 
R. patientia Ha nyroBHHax h no oOoHHHaM nopor, pacnonoxceHHbix 6jih3 xc.-n. nonoTHa 
(CyxopyKOB, 2001). Bonee Hnme b cpe^Hen nonoce noxa He OTMeneH; oneBH^HO, npocTO 
npocMaTpHBaeTCH. 

Atriplex sphaeromorpha Iljin: CapaTOBCxaa o6ji., KpacHoxyTCKHH p-H, b 1 km ceBep- 
Hee ct. KpacHbin KyT, no xc.-n. nonoTHy, 1 3K3., 9 X 1999, A. CyxopyxoB (MW). 
A6opnreHHbiH bh#, HaxonamHHCfl Ha ceBepHOM npenene apeana. H3BecTeH TOjibKO b 
jieBoOepexcHbix panoHax CapaTOBCKOH o6n.; KpaiiHHH ceBepHaa Tonxa — oxp. r. 3Hrejibca 
(rep6apnn CTY). Apean A. sphaeromorpha nonpoOHO H3yneH o^hhm H 3 aBTopoB (Cyxo¬ 
pyKOB, 1999). 

Oxybaphus nyctagineus (Michx.) Sweet: r. CapaTOB, 3aBoncKOH p-H, xc.-n. ct. 3aBon 
3y6ope3Hbix CTaHKOB, Ha xc.-n. Hacbinn, 23 VII 1998, A. riaHHH (LE, rep6apnn CIT). 
HoBHHKa anH CapaTOBCKOH o6ji. B FIeH3eHCKOH o6ji. flo chx nop He H 3 BecTeH. B 
HacTOHiuee BpeMH nepnonHHecKH 3aH0CHTCH b CpenHioio Pocchio, npnneM b caMbix ioxchmx 
oOnacTHx HaTypajiH3yeTCH. Tax, Ha xc.-n. ct. rioBopHHO h HexoTopbix npyrnx CTaHunax b 
I loBopHHCKOM p-He BopoHexccxon o6ji. o6pa3yeT oOmnpHbie 3apocjiH (no HaOjuoneHHHM 
A. CyxopyxoBa, LE, MW). 

Coronaria coriacea (Moench) Schischk. et Gorschk.: neH3eHCxaa o6jt., BennH- 
ckhh p-H, loxcHbie oxp. c. IIohm, onymKa cocHaxa, 2 3K3., 2 VIII 1998, co6p. B. BacioxoB, 
onp. H. H. LlBeneB (LE). rio-BH^HMOMy, Kax onHMaBiuee H3 xynbTypbi. Bn# npeBHecpenn- 
3eMHOMopcKoro nponcxoxc^eHHH. 

% 

Aconitum septentrionale Koelle: CapaTOBCxaa o6ji., XBanbiHCXHH p-H, HH3HHa b uih- 
poxojiHCTBeHHOM Jiecy Mexcny nocenxaMH EojiTyHOBxa h rionnecHoe, Jl. XynaxoBa (LE, 
repOapHH CrY). OneHb penxHH b CapaTOBCKOH o6ji. aOopHreHHbin bh#, b neH3eHCxon — 
^OBOJibHO cnopa^HHHo Ha Been TeppHTopnH. MecTOHaxoxcneHne HBjineTCH oahhm H3 caMbix 
lOXCHbIX Ha npHBOJDKCKOH B03BbimeHHOCTH. B CBO,HKe A. T. EneHeBCKOrO c COaBT. (2000) 
He npHBOflHTCfl. 

Strigosella africana (L.) Botsch.: CapaTOBCxaa o 6 ji., OKp. r. CapaTOBa, 6 jih 3 ct. Eyp- 
khho, Ha Kap6oHaTHOM cyOcTpaTe b 50 m ot xc.-n. nonoTHa, MaccoBO, 14 VII 2000, 
M. Bepe3yuxHH (LE, MW). 3aHocHoe pacTeHne npeBHecpenH3eMHOMOpcxoro nponcxoxc- 
fleHHfl; H3BeCTHO, KpOMe TOTO, H3 HBaHOBCKOH o 6 ji. (MW). 

Cerasus tomentosa (Thunb.) Wall.: CapaTOBCxaa o6n., 3HrejibccxHH p-H, oxp. r. 3 h- 
rejibca, noHMa p. Bojith, 6eper 03. Ca3aHxa, 21 VII 2000, M. Eepe3yuxnH (repOapHH 
CIT). OneBn^Ho, OTacnopbi 3aHeceHbi nTHuaMH c ^anHbix h npnyca^eOHbix ynacTKOB, 
pacnonoxceHHbix b HecKonbKnx KHjiOMeTpax ot tohkh c6opa. KojuiexTop HaOjiKxuaji 
aKTHBHoe pacnpocTpaHeHne nno^OB bhluhh bohjiohhoh ^pos^aMH. KaK o^HHaBmee 
OTMeneH B. BaciOKOBbiM Taxxce win BennHCKoro p-Ha rieH3eHCKOH o6ji. (no oOoHHHe 
TOpOrH B C. riOHM). 

Astragalus scopiformis Ledeb. ( A . tenuifolius L.): CapaTOBCKan o 6 ji., 03hhckhh p-H 
3.5 km k lory ot c. 03hhkh, xapOoHaTHbin ckjioh, 29 VI 1982, co6p. Jl. Xy^HKOBa, onp. 
A. K. Cmthh (LE, rep6apnn CrY). HoBOCTb w* $)Jiopbi CapaTOBCKOH o 6 ji. Bh^ Ha 
K)ro-3ana;jHOM npe^ene apeana. 
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Geranium sibiricum L.: CapaTOBCKaa o6jt., 3HrejibcCKHH p-H, OKp. r. 3Hrenbca, paiiOH 
03. Ca3aHKa, noHHxceHHe y npocenoHHOH noporn, 26 VII 1999, M. Eepe 3 yuKHH (MW). 
BTopan TOMKa juih CapaTOBCKOH o6jt., nepBaa H3BecTHa H3 CapaTOBCKoro p-Ha (rep6apHH 
Cry). B rieH3eHCK0H o6ji. BCTpenaeTca H3penxa. 

Acalypha australis L.: HMeeTCfl HecmnbKO c6opoB B. BaciOKOBa h A. riaHHHa win 
r. CapaTOBa (LE, PKM, repOapnn dT). PaccejixiomHHCfl 3aH0CHbin bh#, no-BH^HMOMy, 
KOKHoaMepHKaHCKoro nponcxoxcneHHH. B r. Bonrorpane, HanpHMep, CTaji noBonbHo o6mh- 
hwm (Ha6jiiofleHHH E. MaBpo^HeBa h A. CyxopyKOBa). 

Euphorbia peplus L.: r. CapaTOB, noc. Eojibiuafl nojiHBaHOBKa, no oroponaM B^ojib 
aomob, 18 IX 2000, co6p. JI. XyaxKOBa, A. riaHHH, onp. fl. B. TejibTMaH (LE, rep6apnn 
CIT). PejjKoe, naBHo He co6HpaBiueecH b CapaTOBCKOH o6ji. 3aHOCHoe pacTeHne, oTMe- 
HaBiueecH jinuib ana CapaTOBCKoro ye3na (^HnuieBCKHH, 1918). 

Astrodaucus orientalis (L.) Drude: neH3eHCKax o6ji., TaMajiHHCKHH p-H, 6 jih3 ct. Ta- 
Mana, Ha H3BecTKOBO-KaMeHHCTOH noHBe y xc.-n. nonoTHa, 30 VI 2000, co6p. A. Cyxopy- 
kob, B. BacioKOB, onp. B. M. BnHorpaaoBa (LE, MW, PKM). Ebicrrpo paccejiHiomnncH 
Heo(})HT (KaBKa3CKO-Majioa3naTCKoro npoHCxoxcneHHfl), OTMeneH noxa b HeMHornx o6nac- 
thx h pecny6jiHKax Cpe^Hefi Pocchh (MopnoBHH, TaTapnn, Mockobckoh h Kypcxon 
o6nacTHx). 

Caucalis platycarpos L.: CapaTOBCKaa o6ji., oxp. r. CapaTOBa, panoH c. lOpbeBxa, 
oxpaHHa nojiH, 28 VII 2000, M. Eepe3yuKHH (MW). B naHHOM MecTOHaxoxcneHHH bhji 
BCTpenaeTCH b MaccoBOM KOJinnecTBe BMecie co Spergula arvensis L. A. T. EneHeBCKHH c 
coaBT. (2000) yxa3biBaeT, hto npnuenHHK coOnpajicn Ha npaBo6epexcbe CapaTOBCKOH o6ji. 
TOJibKo b 1920—1922 rr. Ha TeppnTopnH rieH3eHCKOH o6ji. He H3BecTeH. 

*Seseli peucedanoides (Bieb.) K.-Pol. (5. elegans Schischk.): 06pamaeM BHHMaHne Ha 
tot cjjaxT, hto S. elegans (typus — LE, iso — MW) b neHCTBHTenbHocTH onncaH c 
TeppHTopHH FIeH3eHCKOH o6ji. b coBpeMeHHbix ee rpaHHuax («CapaTOBcxaji ry6epHHH, 
IleTpoBCKHH ye3n, no KycTapHnxaM 6jih3 c. flaHHjiOBKH, 7 VII 1883, fl. JIhtbhhob»). 
HexoTopbie bojiocth 6jih3 rieTpoBCKoro ye3na, KOTopbie paHee OTHocnjincb k CapaTOBCKOH 
ry6epHHH, Tenepb BKjnoHeHbi b cocTaB FIeH3eHCKOH o6ji. C. flaHHjiOBxa XBJixeTCfl b 
HacTOHiuee BpeMx nacTbio JIonaTHHCKoro p-Ha rieH3eHCKOH o6ji. CnenoBaTejibHo, S. peu¬ 
cedanoides s. 1. cnenyeT HCKjnoHHTb H3 bh^oboto cocTaBa CapaTOBCKOH o6ji., ana xoTopon 
bh^ H3 yxa3aHHoro MecTOHaxoxcneHHH HeoflHoxpaTHO npHBonHjica (cm., HanpHMep, 
n. O. MaeBCKHii, 1964; xax S. elegans Schischk.). Tpe6yioTCH HOBbie HCCJienoBaHHH 
OTHocHTejibHo coBpeMeHHoro npoH3pacTaHHH TaxcoHa b fleH3eHCKOH o6ji., oneHb pe^Koro 
bo Been CpeweH Pocchh. B Cpe^Hen Pocchh S. peucedanoides H3BecTeH Taxxce H3 
BopoHexccKOH o6n. h Kax 3aHocHoe b KajiyxccKOH o6ji. (c6op 1978 r., MW). 

Convolvulus lineatus L.: CapaTOBCxaa o6ji., 03hhckhh p-H, c. MenoBoe, MenoBax ropa, 
3ana^HbiH ckjioh, 2 VI 1984, JI. XynxKOBa (LE, rep6apHH dT). B «KoHcnexTe cjino- 
pbi CapaTOBCKOH o6nacTH» (1983) hmciotcx yKa3aHHX Ha npoH3pacTaHHe BH^a b 03hh- 
ckom p-He, ho ohh He nonxpenjieHbi rep6apHbiM MaTepnajioM. 

Cerinthe minor L.: CapaTOBCKax o6ji., ExaTepHHOBCKHH p-H, 3 km 3ananHee ct. Exa- 
TepHHOBKa, nojioca OTHyxcneHHx Bnojib xcene3HOH nopora, 25 VI 2000, M. Eepe3yuKHH 
(MW). BnepBbie BOCKouBeTHHK co6paH b CapaTOBCKOH o6ji. b 1998 r. b BonbCKOM p-He 
(HcaeBa, 1999). B HacToxmee BpeMH oh cnopa^nnecKH BCTpenaeTCH Ha nonoce OTnyxc^e- 
hhh xcejie3HOH ^oporn Mexc^y ropo^aMH ATxapcx h PTHiueBO. HHTepecHo, hto o6Hapy- 
xceHHbie HaMH oco6h oOna^aiOT BceMH npH3HaKaMH BbweneHHoro bujxsl C. quinquemacu- 
lata Wahlenb., 6jiHxcaHiiiHe MecTOHaxoxc^eHHX KOToporo H3BecTHbi b KpbiMy. fljix 
IleH3eHCKOH o6ji. HMeeTca yKa3aHHe H. H. CnpbiniHa (1927). 

Phalacroloma annuum (L.) Dumort.: rieH3eHCKaH o6ji., TaMajiHHCKHH p-H, 6jih3 xc.-^. 
ct. TaMana, b 3apocjixx KjieHa, HecKOJibKO oco6en, 30 VI 2000, B. BacioxoB, A. Cyxopy- 
kob (LE, MW, PKM). HoBHHKa jxnx ^)jiopbi IleH3eHCKOH o6ji. flnx CapaTOBCKOH o6ji. 
npHBO^HTcn 6jih3khh bh^ Ph. septentrionale (Fern, et Wieg.) Tzvel. (EneHeBCKHH h n p.,)- 
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no HauiHM aaHHbiM, P. annuum Ha BOCTOKe 4 epH 03 eMbH peaoK. 06a BHaa poaa Phalac- 
roloma — aMepHKaHCKoro npoHcxoxcaeHHa. 

Artemisia glauca Pall, ex Willd.: 1) [neH3eHCKaa o6ji.], neH 3 eHCKHH ye3a, pa3i>e3a 
Ne 40 CB xc.-a., Hacbinb xcejie3HOH aoporn, 20 IX 1919, co6p. A. BBeaeHCKHH, H. Cnpbi- 
thh, onp. A. CyxopyxoB (MW); 2 ) CapaTOBCKaa o6ji., ATKapcKHH p-H, b 2 km 3anaaHee 
xc.-a. ct. ATKapcK, jiyroBHHa y xc.-a. nojiOTHa, 9 IX 2000 , A. CyxopyxoB (LE, MW). 3 to 
nepBbie cGopbi A. glauca H3 sthx oGnacTen. B cpeaHen nojioce CHHTaeTca peaKHM 
pacrreHneM, hto, no HaineMy mhchhio, He cooTBeTCTByeT aeHCTBHTenbHOCTH. Eonee 
aeTajibHoe oGcneaoBaHHe A. CyxopyxoBbiM xcejie3Hbix aopor b TaMGoBCKOH h Mockobc- 
koh oGnacTflx noKa3ano peiynapHOCTb HaxoaoK stoto BHaa no JiyroBHHaM n HacbinaM 6jih3 
xc.-a. nojiOTHa, npnneM Ha TeppHTopnH CpeaHen Pocchh A. glauca cneayeT othccth k 
KOJiOHO(J)HTaM. 3anaaHaa rpaHHua eciecTBeHHoro apeana BHaa npoxoaHT no OpeHGyprc- 
koh o6jt. h BauiKHpHH, rae oh oneHb oGbineH no CTenHbiM ynacTKaM (no HaGnioaeHHflM 
A. CyxopyxoBa). Bjih3khh bha A. dracunculus L. oneHb oGbineH b CapaTOBcxon o6jt. no 
xcejie3HbiM aoporaM. 

A. tanacetifolia L.: CapaTOBCKaa o6ji., MenoBbie CKJiOHbi ioxcHee EoraaHHXH b oxp. 
r. XBajibiHCKa, 6 VIII 1982, co6p. T. njiaxcnHa, onp. A. CyxopyxoB (MW). Bjinxcanmne 
tohkh A. tanacetifolia OTMeneHbi b OpeHGyprcKOH o6ji. h BauiKHpnH (MaBpoaneB, Cyxo- 
pyxoB, 2000). B CapaTOBcxon o6jt., no-BnaHMOMy, xax 3aHOCHoe pacTeHne. npouHTnpo- 
BaHHbin c6op aBjiaeTca BTopbiM MecTOHaxoxcaeHHeM BHaa b CpeaHen Pocchh. PaHee oh 
6bui H3BecTeH xax 3aHocHoe pacienne H3 Kajiyxccxon o6jt. (MW!). 

Inula sabuletorum Czern. ex Lavr.: CapaTOBCKaa o6ji., KpacHOKyTCKHH p-H, 2 km 
ceBepo-BOCTOHHee c. flbHKOBKa, necox, 6 IX 2000, M. Bepe3yuKHH (LE). BnepBbie OTMe- 
neH aJia cjinopbi CapaTOBCKOH o6jt. OneBnaHO, b aaHHOM MecTe Bna HaxoanTca Ha ceBepHOH 
rpaHHue apeana. 

Hieracium robustum Fr.: 1 ) CapaTOBCKaa o6jt., PTHmeBCKHH p-H, 6 jih 3 xc.-a. ct. Pth- 
meBO-I, no xc.-a. nonoTHy, Ha TexHoreHHOM cyGcTpaTe, 24 VI 1999, A. CyxopyxoB (MW); 
2 ) neH 3 eHCKaa o6ji., TaManHHCKHH p-H, b 1 km 3 anaaHee nn. >KH 3 HeHHafl, JiyroBHHa y xc.-a. 
nojiOTHa, 30 VI 2000, A. CyxopyKOB, B. BacioKOB (MW, PKM). 06 a c6opa onpeaeaeHbi 
A. H. CeHHHKOBbIM. AGopHTeHHblH H B UejIOM CTenHOH BHA, HaXOflamHHCH 6J1H3 ceBepHOH 
rpaHHUbi apeana. Haxoaxn BHaa y >K.-a. nonoTHa (ocoGeimo Ha TexHoreHHOM cyGcTpaTe) 
aoBoabHO HeoxcnaaHHbi. 
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SUMMARY 

Data on 25 species were obtained. Leymus angustus (Trin.) Pilg. was indicated in the flora of 
Middle Russia for the first time (from Saratov Region). Zizania latifolia (Griseb.) Stapf, Oxybaphus 
nyctagineus (Michx.) Sweet, Strigosella africana (L.) Botsch., Astragalus scopiformis Ledeb., 
Acalypha australis L., Convolvulus lineatus L., Artemisia glauca Pall, ex Willd., A. tanacetifolia L., 
Inula sabuletorum Czern. ex Lavr., Hieracium robustum Fr. are new for the flora of Saratov Region. 
Elymus sibiricus L., Rumex patientia L., Coronaria coriacea (Moench) Schischk. et Gorschk., 
Astrodaucus orientalis (L.) Drude, Phalacroloma annuum (L.) Dumort., Artemisia glauca Pall, ex 
Willd., Hieracium robustum Fr. appeared to be new for the flora of Pensa Region. It was found that 
Seseli peucedanoides (Bieb.) K.-Pol. ( S . elegans Schischk.) was mistakenly mentiones in Saratov 
Region in its modern borders. The only known locality is from Pensa Region (Lopatinsk District). 
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HcnojiHHjiocb 100 .neT co aha poxcAeHHH KpynHoro OoTaHnxa, AeHApojiora, cejiexun- 
OHepa, nejjarora, AOXTopa OnojiorHHecKHx Hayx, npo^eccopa, 6biBinero 3aBeAyiomero 
xa^e^poH OoTaHHKH h AeHjjpojiorHH CaHKT-IIeTep6yprcKOH necoTexHHHecxoH axaAeMHH 
IleTpa Jlyxnna EorAaHOBa. 

fleTp JlyKHH BoraaHOB poahjich 26 Hoa6pa 1901 r. b CMOJieHcxe b ceMbe pa6onero. 
Oxohhhb Bcero 4 xjiacca ropoACxoro yHHJinma h o6meo6pa30BaTeJibHbie xypcbi, c 13 jieT 
oh 6bm Bbmyxc^eH iiohth pa6oTaTb — CHanajia b anTexe, 3aTeM b (})OTorpacf>HH h HaxoHeu 
(hto noKa3aTejibHo) b ropoAexoM OoTaHnnecxoM caay. OAHaxo Tara k 3HaHHHM 6epeT 
CBoe, h b 1920 r. n. JI. nocTynaeT Ha «pa6oHHH cJ)axy.nbTeT» (pa6c|3ax) npn Cmojichcxom 
nojiHTexHHHecKOM HHCTHTyre. Pa6c})aKH 6 mjih co3,aaHbi b 1919 % r. AJia ycxopeHHOH 
nojjroTOBKH paSoHHX h xpecTban k nocTynjieHHio b By3bi. Ilocjie oxoHnaHHa pa6cj)axa h 
nojiyneHna cpe^Hero o6pa30BaHHa b 1922 r. II. JI. nepee3xcaeT b IleTporpaA h nocTynaeT 
b JlecHOH hh-t (Hbme CaHXT-IIeTep6yprcxaa jiecoTexHHnecxaa axaAeMna), c KOTOpbiM 
6y^eT CBB3ana Bca ero nocneAyiomaa x(H3Hb. Eme 6yaynH CTyAeHTOM, oh npoaBJiaeT 
HHTepec k Hayxe, k OoTaHnxe h AeHApojiorHH, H3ynaa oco6eHHOCTH pocTa xbohhmx 
^epeBbeB b ycjioBnax HHTpoAyxunn. 3to HCCJie^OBaHHe, CTaBuiee tcmoh ahotiomhoh 
paOoTbi n. JI., 6buio hm ony6jiHKOBaHo b 1927 r. b BHAe nojiHOBecHon (cBbirne 1.5 nen. ji.) 
CTaTbH b npecTHXCHOM Toraa xcypHane «H3BecTHa rjiaBHoro GoTaHnnecxoro ca^a CCCP». 
Pa6oTa BnojiHe Moma npeTeHAOBaTb Ha xaHAHAaTcxyio AnccepTaumo, nocxojibxy OHa 
cojjepxcajia 6ojibuioe (cBbiuie 20) hhcjio bhaob h paccMaTpnBajia npnpocT h cocToaHne He 
TOJIbKO OAHHOHHbIX AepeBbeB HHTpOflyueHTOB, HO H HacaXC^eHHH, BbIHCHHJia CBH3b npnpOCTa 
C KOJIHHeCTBOM OCa^KOB, yCTOHHHBOCTb K 3aM0p03KaM H CO^epxajia peKOMeHflaiJHH no 
BHe,apeHHK) OTAejibHbix bhaob b xyjibTypy. 

CnocoOHOCTH k HayHHOH pa6oTe h TpyAOJ-noOne II. JI. oOparajiH Ha ce6a BHHMaHHe 
TorflauiHero 3aBeAyiomero Ka^e^pon AeHApojiorHH h 6 oTaHHKH JlecHoro HH-Ta B. H. Cy- 
xaneBa, xoTopbin npejuioxcnji MOJiOAOMy HHxceHepy jiecHoro xo3ancTBa pa6oTy Ha xacjseApe. 
IIohth oAHOBpeMeHHO no coBMecTHTejibCTBy II. JI. Hanaji paOoTaTb b TOJibxo hto co3AaH- 
hom IJeHTpajibHOM HayHHO-HccjieAOBaTeJibcxoM HHCTHTyre JiecHoro xo3ancTBa (Hbme 

CnOHHHJIX). 

B cjDopMHpOBaHHH HayHHbix HHTepecoB II. JI., b CTaHOBjieHHH ero xax yneHoro 
orpoMHyio pojib nrpaeT B. H. CyxaneB. IIoa ero pyxoBOACTBOM II. JI. npoAOJiacaeT H3yne- 
HHe 3axoHOMepHocTeH pocTa h pa3BHTHa ApeBecHbix pacTeHHH-HHTpOAyueHTOB. CpeAH ero 
paHHHx HCCJieAOBaHHH HecoMHeHHo BbiAejiaeTCfl pa6oTa no (f)OTonepHOAH3My ApeBecHbix 
nopoA, onyOAHxoBaHHaa b 1931 r. OnnpaflCb Ha oTxpbiToe TapeHepoM h AjuiapAOM b 
1918 r. HBAeHHe c})OTonepHOAH3Ma TpaBHHHCTbix pacTeHHH, n. JI. npeAnpHHHJi ycnemHyio 
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noribiTKy o6T>HCHHTb npHHHHy «HeBbi3peBanHfl» no- 
6eroB ApeBecHbix HHTpo^yueHTOB, Be,aymero k no- 
Bpexc^eHHio hx hh3khmh TeMnepaTypaMH, Hexa- 
paKTepHblM HHX (CJIHUJKOM JtflHHHbIM) (}30T0ne- 

Phoaom. yneHbiH noKa3aji, hto Ha coxpameHHe 
(JjOTonepHO^a (rmnubi CBeTOBoro aha) nyreM 3aTe- 
neHHH AepeBbeB Bee 18 HCCjre^oBaHHbix bhaob pe- 
arnpyioT o^HnaxoBo: nepHO# BereTaunn y hhx 3a- 
KaHHHBaeTCH paHbiue, no6ern Bbi3peBaK)T h jiyniue 
npoTHBOCTOHT hh3khm TeMnepaTypaM. 3iy pa6oTy 
MOXHO CHHTaTb HHOHepCXOH, nOCXOJIbXy B HCH 
BnepBbie bjihahhc cJxrronepHOfla H3yHajiocb Ha Be- 
reTaTHBHbix opranax flepeBbeB BHe cbb 3 h c uBeTe- 
HHeM, Toma Kax TapeHep h Annapfl nccjie^OBajiH 
oanojieTHHe TpaBbi, BbincHfla nepexo^ hx k uBeTe- 
HHIO nOfl BJIHHHHeM COOTBeTCTByiOmeii JUIHHbl ^HH. 

Cpe^H HayHHbix HanpaBjieHHH, pa3pa6aTbiBa- 
eMbix n. JI. b TeneHHe seen ero nocneflyiomeH 
fleflTejlbHOCTH, CBMblMH KpynHbIMH MOXHO Ha- 
3BaTb ,aBa. 3to cenexuna Tono/ien Kax naH6ojiee 
6bICTpOpaCTymHX yCTOHHHBbIX K rOpO^CXHM yCJTOBHflM JUIHTejIbHO BereTHpyiOmHX AepeBb- 
eB h xax hctohhhxob cwpbH fljifl nojiyneunfl 6yMarn. CejiexuHB Tonojien 6buia tcmoh ero 
AOXTOpcxoft AHecepTauHH, ycneuiHO 3amnmeHHOH b 1947 r. He MeHee BaxcHoe MecTO b 
HaynnoH pa6oTe n. JI. 3aHHMaeT H3yneHHe 6nojiorHH h ^HHaMHXH TpaBBHoro h MOxoBoro 
noxf)OBa xax cocTaBHOH nacTH jiecHoro c})HT0ueH03a. B paMxax nepBoro HanpaBjieHHH oh 
Hccjie^OBaji 3ax0H0MepH0CTH pocTa no6eroB Tono/ien, pa3pa6aTbiBaji MeTO^bi hx cejiexuHH 
h rH6pH,aH3auHH, BXJHonaH penTreHOBcxoe oOjiyneHHe, BbiacHflji onTHMajibHbie cnoco6bi 
BereTaTHBHoro pa3MHOxceHHH copTOB, BbipamHBaHHH hx b HacaxgjeHHH, H3Mepflji ^jiHHy 
bojtoxoh ApeBecHHbi xax xpHTepHH npnroAHOCTH copTOB fljTfl nojiyneHHH 6yMarn. n. JI. 
C 03 ,aaji Hecxojibxo rnOpHflOB Tonojien, nepcnexTHBHbix wn 03ejieHeHHB h OyMaxHoro 
npoH3BO,acTBa. BnepBbie hm 6buiH nojiyneHbi npHBHBOHHbie xHMepbi Tonojien, coHeTaiomne 
no,ao6Ho rnOpnaaM Mopc})o.norHHecxHe npH3Haxn napTHepoB. Ero MOnorpac})H 5 i «Tono;iH 
h hx xyjibTypa» Bbmepxcana 2 H 3 ,aaHH 5 i. 

B paMxax BToporo HanpaBjieHHB II. JI. npoBO^HT MHorojieTHHe HccjieflOBaHHfl ^HHa- 
mhxh H3MeneHHH cocTaBa h o6hjihb xoMnoHeHTOB MOxoBoro h TpaBAHoro noxpoBa b 
ejibHHxax h Ha BbipyOxax, H3ynaeT OHonornnecxHe oco6eHHOCTH (b nacTHocTH, oco6eH- 
HOCTH BereTaTHBHoro pa3MHOXCeHH5l) MXOB, BJIHHHHe BHeCeHHH H3BeCTH H CJianueBOH 30JIbI 
xax areHTOB, noaaBjnnomHx pocT ccf)arHOBbix mxob na BbipyOxax, c uejibio C03,aaHHH 6ojiee 
6jraronpH5iTHbix ycjiOBHH ajib noHBjieHHH h pocTa bcxotob xbohhbix nopofl. 

O uiHpOTe 6oTaHHnecxHx HHTepecoB n. JI. CBHaeTejibCTByioT ero pa6oTbi no H3yneHHio 
Ohojiothh njio^OHomeHHH (Bxjnonafl napTeHOxapnnio) 6epe3, cnoco6aM xpaneHHB nwjib- 
Ubi, xyjibType 6a,aaHa xax ayOnjibHoro pacTeHHH, npHBHBxaM npo6xoBoro jx y6a, BbiacHeHHio 
yCTOHHHBOCTH H pOJTH OTfleJIbHblX XCHBbIX OpraHH3MOB B yCJIOBHHX 3aMXHyTOH (H30JIHp0- 
BaHHOH OT aTMOC(}3epbl) cpe^bl H flp. 

II. JI. nopaxcan CBoen HCXjnoHHTejibHOH pa6oTocnoco6nocTbK). Ero TBopnecxaH 3Hep- 

HHxoma ne ocjia6eBajia. Cboh nccjie^OBanHH oh npOBo^Hji caM ot Hanajia ao xoHna, 
IIo3TOMy bo Bcex cbohx ny6jiHxauHHx, a hx 6biJio CBbime 80, oh BbiCTynaeT xax 
eflHHOJIHHHblH aBTOp. B TO XCe BpeMH n. JI. me,apO fleJIHJICfl CBOHMH 3HaHHHMH H 
>KH3HeHHbiM onbiTOM c Mojio^excbio, c jnoOoBbK) BOcnHTbiBaji MOJio^bie xa^pbi, npHoOmaji 
x Hayxe CTy^eHTOB. MHoro BpeMeHH y^eji^ji pyxoBO^CTBy cbohmh acnnpaHTaMH h 
concxaTenaMH. Oh cHHTa/i nesTHHHbiM CTaBHTb cboio q[)aMHJiHK) b nyOjinxauHH acnnpaH- 
tob, xoT5i npe^aran hm He Tojibxo TeMbi ^nccepTauHH, ho h BHHxan b ,aeTajiH paOoTbi, 
noMoran hm xax b nojryHeHHH pe3yjibTaTOB Hccjie^OBanHH, Tax h b hx ocMbicjiHBaHHH. 
Bcero hm 6buio no^roTOBjieHO 18 xan^H^aTOB nayx, nacTb xoTopbix Bnocjre^CTBHH 
3amHTHjia h AOXTopcxne ^HCcepTanHH. 
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n. JI. orpoMHoe BHHManne yflejnui npenoflaBaTejibcxon ^ejnejibHOCTH, KOTopyio oneHb 
jiio6hjt. flo nocjie^HHX flHen oh He TOJibKO HHTaji jiexunH, ho h Beji npaxTH4ecxHe 3aHHTHH 
h jieTHioK) yneSnyK) npaxmxy co CTyaeHTaMH. Oh HBJuieTCfl aBTopoM opHrHHanbHbix, 
cooTBeTCTByiomHx cneunc})Hxe necnoro o6pa30BaHHfl y4e6HHKOB, pyxoBO^CTB k npaxra- 
necKHM 3aH5iTH5iM h y4e6HOH npaxraxe no 6oTaHHKe h fleHflpojiorHH, yneSHbix onpe^e- 
jiHTejieH pacTeHHH. Bojibmoe BHHMaHHe oh yaejnui nonyjiapH3auHH HayHHbix 3HaHHH, 
ny6jiHKya cTaTbH b xcypHane «llpHpofla». 

n. JI. BoraaHOB — ynacTHHK BejinxoH OTeHecTBeHHon bokhw: c aBrycTa 1941 no 
aBrycT 1944 r. oh HaxoflHJicji b aencTByiomeH apMHH. MHorne roflbi oh 6bm aexaHOM 
jiecoxo3HHCTBeHHoro cfiaxyjibTeTa JlecoTexHHnecKOH axafleMHH, H36Hpajica zienyTaTOM 
JleHropcoBeTa. Harpa^eH op^eHaMH JleHHHa, «3Hax I3o4eTa» h MeziajiHMH. 

lleTp JIyKH4 EomanoB ocTaeTCJi b naMHTH Tex, kto ero 3Han, xax apxaa jiH4H0CTb, 
o6pa3eu y4eHoro h ne^arora, nocBHTHBinero bcio cboio xcn3Hb cjiyxceHHio Hayxe h 
noziroTOBKe xaapOB. 
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nAMHTH MATHJIbflbl HBAHOBHBI EErJMHOBOH (1913—2000) 

L. I. KASHINA, N. N. TUPITSYNA. IN MEMORIAM: MATILDA IVANOVNA BEGLJANOVA (1913—2000) 

KpacHoapcKHH rocyaapcTBeHHbin neaarorHHecKHH yHHBepcHTeT 
FIocTynHJia 07.07.2000 

19 MapTa 2000 r. CKoponocraxcHO CKOHnanacb MaTHjib^a MBaHOBHa EemaHOBa, 
KaH^H^aT OHOJiorHnecKHx Hayx, #oqeHT, H3BecTHbiH cneunajiHCT no arapnKOBbiM rpnOaM. 

Po^njiacb Mamnb^a MBaHOBHa 27 MapTa 1913 r. b c. Be^eHeBO Mockobckoh o6jt. b 
ceMbe Ky3Heua. riocne OKOHnaHHa 3aropcKoro ne^ynnnnma paOoTana b HanajibHOH uiKOJie. 
B 1948 r. OKOHHHjia ecTecTBeHHO-xHMHnecKHH (f)a- 
KyjibTeT Mockobckoto oGnacTHoro ne^aroranecKO- 
ro HH-Ta, 3aTeM acnnpaHTypy npn Ka(f)e#pe 6oTa- 
hhkh ne^arornnecKoro HH-Ta no# pyKOBO^CTBOM 
npocf). M. B. KyjibTnacoBa. YcneuiHO 3am,HTHB 
KaHflHflaTCKyio flHccepTaqHio «Ojiopa h pacTHTenb- 
HOCTb Xhmkhhckoto panoHa Mockobckoh oGnac- 
th», M. M. b 1952 r. npHexana no pacnpe^ejieHHio 
b KpacHoapcK. 3#ecb OHa 6ojiee 30 neT npopaGo- 
Tana Ha Ka^e^pe GoTaHHKH KpacHoapcKoro ne^a- 
rornnecKoro HH-Ta (KITIM), uejieHanpaBJieHHO 3 a- 
HHMaacb H3yneHHeM arapHKOBbix rpnOoB kdkhoh 
nacTH KpacHoapCKoro Kpaa. MHoronHCJieHHbie 3K- 
cne^HqHH, SKCKypcHH, noneBbie npaKTHKH no3BO- 
JIHJIH M. M. C nOMOLUbK) CTy^eHTOB H COTpyUHHKOB 
coOpaTb oOuiHpHyio kojuickuhio iph6ob (20 Tbic. 
o6pa3uoB), o6pa6oTaTb ee Ha Kacfre^pe OoTaHH- 
kh KITIM h b jiaOopaTopHH mhkojiothh EoTann- 
necKoro HH-Ta hm. B. JI. KoMapoBa (EMH) PAH 
(C.-rieTep6ypr). 

Pe3yjibTaTOM paGoTbi aBHJiacb MOHorpacf)Ha 
«Ojiopa arapHKOBbix rpnOoB kdkhoh nacra Kpac- 
HoapcKoro Kpaa», b KOTopon npHBO^BTca 769 bh^ob (6biJio h3bcctho o npoH3pacTaHHH 
TOJibKo 126 bh^ob), j^aHHbie no reorpacf)HH, SKOJiorHH, (f)eHOJiorHH, xo3bhctbchhoh 3Ha- 
hhmocth Kaxc^oro BHj^a. 3 to 6biJia nepBaa paGoTaAJia Ch6hph. B ^ajibHenuieM BbiaBjiajiHCb 
HOBbie Haxo^KH h 6buiH onyOjiHKOBaHbi cTaTbH no a(f)Hjuio(f)opOBbiM rpnOaM, racTepOMH- 
ueTaM, MHKO(|)HjibHbiM rpnOaM, oxpaHe rpHOoBHiq, ocyiqecTBJieH 1 -h BbinycK onpe^ejiH- 
Tena arapHKOBbix rpnOoB kdkhoh nacra KpacHoapcxoro Kpaa. Kojijickuhh M. H. Berjia- 
hoboh xpaHUTcu b repGapHH hm. JI. M. HepenHHHa (KRAS) Ka(f)e,apbi Gotbhhkh KrilH 
H B MHKOjiorHHecKOM repGapHH BHH PAH (LE). 

Bmiaji M. H. b nccjie^OBaHHa KpacHoapcKoro Kpaa He orpaHHHHBaeTca MHKOJiorneH. 
CaMoe aKTHBHoe ynacTHe npHHHMajia OHa b cGope repGapHa Bbicuinx pacTeHHH, oGpaGoTKe 
ero h noj^roTOBKe nyGjiHKaqHH 5-ro h 6-ro BbinycKOB «Ojiopbi kdkhoh nacTH KpacHoap- 
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cKoro Kpaa» Jl. M. HepenHHHa, BbinojmeHHOH nocne CMepra aBTopa kojijickthbom Kpac- 
HoapcKHx 6 oTaHHKOB. Eojibmafl pa 6 oTa npo^ejiaHa eio npn nonroTOBKe «OnpeaejiHTejifl 
pacTeHHH iora KpacHoapcKoro Kpaa». Ilo HHHunaTHBe M. M. kojuickthbom cfxnopHCTOB 
npoBefleHbi HHTepecHbie KOMnjieKCHbie nccjiejiOBaHHfl w onyGiiHKOBaHbi cTaTbH no 3 kojio- 
ro-reorpa^HHecKOMy aHajiH3y cjDJiopbi Bbicninx pacTeHHH, mxob, rpn 6 oB h jininaHHHKOB 
nnxTOBoro h ejiOBoro jiecoB KpacHoapcKoro Kpan. 

M. H. 6biJia npexpacHbiM nejiaroroM. Ee HHTepecHbie jieKunn, Jia6opaTopHbie 3aH5rnifl 
Hacbimajincb coScTBeHHbiMH Ha6jiK)fleHHHMH h c6opaMH. rioneBbie npaKTHKH npoBOflHjincb 
b nccjieflOBaTejibCKOM KJiiOHe, noHTH Bcema b SKcneflHunoHHbix Bbie3jiax b pa3Hbie panoHbi 
Kpaa, b npejjropbfl BocTOHHoro Ca^Ha, 3anajiHoro CaaHa, Ky3HeuKoro AnaTay n b flOiiHHy 
p. EHHcea. OHa nocTOHHHO pyKOBO^nna HaynHon paGoTon CTyaeHTOB, paGoTajia c mojio- 
AbiMH cneuHajincTaMH-arapHKOJioraMH CnGnpii. M. H. pa6oTajia cnoKOHHO, B^yMHHBO, 
HeToponjiHBO h MeTOjjHHHO. OHa 6buia BHHMaTejibHon h ^oGpoxcenaTejibHOH k OKpyxcaio- 
mwM, k Hen Bceraa moxcho Gbuio oGpaTHTbca 3a coBeTOM h noMombio. M. M. nojib'30Bajiacb 
myGoKHM yBaxceHneM y Kojuier, cTyaeHTOB h cneunajiHCTOB-MHKOJioroB. 

CBeuiaa naMHTb o MaTHjib^e HBaHOBHe EeniflHOBOH, bhotom yneHOM h npexpacHOM 
HenoBeKe, HaBcema coxpaHHTca b naMHTH Tex, kto ee 3Han. 
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B CTaTbe coaepxHTca cooOmeuHe o cocTOHBiueMCH b Abctphh 4—8 aBrycTa 2001 r. pa6oneM coBemanHH 
Me>KnyHapoaHOH rpynnbi no oxpaHe 6 ojiot (IMCG), nocBHineHHOM npoOneMe co3ztaHHH nnoOanbHOH cxeMbi 
OojioTHbix pemoHOB juih npnpoaooxpaHHbix nejien. 

KjiioHeBbie cjiOBa: 6ojioTHbie pernoHbi, oxpaHa, MexcayHapoziHoe coTpyaHnnecTBO. 

MencxtyHapoxtHaH rpynna no oxpaHe 6ojiot (IMCG) b 2001 r. OTMeTHjia CBoe 18-jieTne. 
Bee 3th roztbi ee B 03 rjiaBjiHji R. Lindsay (2001). B HacTonmnn momcht IMCG oOTextHHHeT 
uiHpOKHH Kpyr cneunajiHCTOB, 3aHHTepecoBaHHbix b coxpaHeHHH 6ojiot h botiho-Oojiot- 
Hbix yroztHH, ot yneHbix h KOHcyjibTaHTOB xto cneunajincTOB npaBHTejibCTBeHHbix oprann- 
3auHH h MeHezpxepOB Top(J>HHbix KOMnaHHH. IMCG peryjiHpuo npoBO^HT coBemaHHH h 
cHMno3nyMbi, a Taxxce opraHH3yeT nojieBbie SKCKypcnn. OnepextHoe pa6onee coBemafine 
cocTosmocb c 4 no 8 aBrycTa 2001 r. b r. TaMCBer (Abctphh). 

OpraHH3aTopoM coBemaHHH hbhjich o^hh H3 ocHOBaTejien IMCG, H3BecTHbin yneHbiH- 
6ojiOTOBe,a h cJwTocouHOJior, aBTop BejiHKOJienHOH KHHrn-KaTajiora o OonoTax Abctphh, 
BbiztepxcaBineH HecKOJibKO H3^tanHH (1992), npoc})eccop BeHCKoro ynHBepcHTeTa 
G. M. Steiner. MecTOM npoBexteHHH coBemaHHH 6bui BbiOpaH TaMCBer, neOojibinoH 
ropoztOK 3eMjiH 3ajibu6ypr OKpyra Jlyuray, pacnojioxceHHbin b xtojiHHe p. B. Myp, oKpy- 
xceHHOH ropaMH. 3 to HeoObiHanno KpacHBoe HCTOpHnecKoe mccto, nepe3 KOTOpoe 
npoxoztHjiH nyTH ^tpeBHHX phmjihh, xtBHraBuiHxcH k ceBepy EBponbi. 

Hhcjio ynacTHHKOB 6buio neOojibinHM. PaOonan rpynna cocTaBHjia 14 nejiOBeK H3 
pa3Hbix cTpaH: K. Galinski (KaHaxta), H. Joosten, J. Sliva (repMaHnn), S. Latzin, H. Se- 
ehofer, G. M. Steiner, H. Muller, G. Plattner, R. Krisai (Abctphh), K. Jenderedjian 
(ApMeiiHH), T. K). MHHaesa, A. A. CnpnH (Pocchh, MocKBa), T. K. lOpKOBCKan, 
O. B. TajiaHHHa (Pocchh, C.-lleTep6ypr). 

B KanecTBe ochobh xuih oOcyxcxteiiHH npocj). Steiner npexuioxcnji paccMOTpeTb panoHH- 
pOBaHHe 6ojiot MHpa, npexuioxemioe H. Sjors (1983). 3Ta pa6oTa, o6o6mHBinaH xtaHHbie 
Beztymnx Oojiotobcaob no pacnpocTpaHeHHio pa3jiHHHbix THnoB 6ojiot Ha 3cmhom mape, 
Ha coBpeMenHOM 3Tane TpeOyeT KpHTnnecKoro nepecMOTpa. Bbuio peineHo He npnxtepxcH- 
BaTbCH KaKOH-JinGo H3 yxce cymecTByiomnx cxeM panoHHpoBaHHH (cm., HanpHMep: Kau, 
1971), a nonbiTaTbCH co3xtaTb HOByio cxeMy, OTpaxaiomyio coBpeMeHHbin ypOBeiib 3HaiiHH 
o pacnpocTpaHeHHH 6ojiot b Mnpe. 

Ben aace^aHHH G. M. Steiner, oh (JiopMyjinpoBaji Bonpocbi, 3anHCbiBaji OTBeTbi h 
npexmoxceHHH no xoxty paOoTbi MapxepOM Ha 6yMare, npHKpenjietiHOH k xtocKe, kommch- 
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TupoBaji h ocnapHBan BbmBnraeMbie cjDopMynnpoBKn h mhchha. Pa6oia npoxojanjia b 
H enpHHyxqieHHOH o6cTaHOBKe. MHcJiopMauHfl no xo,ay pa6oTbi 3aHOcnjiacb b KOMnbiOTep 
n pe^aKTnpoBajiacb. ynacranKaM coBemaHna 6biJia npeztocTaBjieHa xopoinaa noflOopxa 
jiHTepaTypbi, BK/nonaBinaH MHorne H3BecTHbie H3j3,aHHH b o6jiacTH reorpacjwn 6 ojiot. 

ynacTHHKH paOonero coBemaHna Hanajin cboio flearejibHOCTb c nepeHncjieHHH H3BecT- 
Hbix cymecTByiomHX ranoB 6 ojiot b uenoM. 3aTeM pa3HOo6pa3Hbie ranbi, KOTopbie nopon 
o6o3HaHajin o^ho h to xce AB/ieHne, 6buin cBezieHbi k HecKOJibKHM OeccnopHbiM rpynnaM, 
npn3naBaeMbiM bccmh 6 ojiOTOBeziaMH. Ha cjieziyiomeM 3Tane 6buia co3,aaHa paOonafl 
Ta6jinua (cxeMa) H3 2 ocHOBHbix rpacj): ran 6 ojiot h npnpoxmafl 3ona, b KOTopon ohh 
Moryr 6 biTb BCTpeneHbi. Bbuio npexmoxceHO OTflejibHO yunTbiBaTb ropHbie n paBHHHHbie 
TeppnTopnn, a Taxxce BBecra rpa^y win noacHeHnn. 

K KOHuy 1-ro aha pa6oTbi 6buia co3flaHa cxeMa, KOTopaa flBHjiacb 1 -m npoMexcyTOHHbiM 
pe3yjibTaTOM. no3,aHee 6buio peineHO o6o3HaHHTb npnHunnbi flajibHeninero nozip a3flejieH ha 
ocHOBHbix ranoB 6 ojiot Ha noziranbi, yxa3aTb b OTziezibnon rpacjie KpaTKoe onpezieneHne 
Ziamioro rana, a Taxxce, ncxozifl H3 noTpeOHOCTen PaMcapcxon kohbchlihh, nepenncjinTb 
CTpaHbi, b KOTopbix ziaHHbie ranbi 6 ojiot npncyTCTByiOT (cm. TaOjinuy). 

Xora ocHOBHaa zmcxyccnfl uuia Ha aHrjinncKOM A3biKe, HHorzia ynacranKH yBjieKajincb 
n He3aMerao nepexozmjw Ha poziHon H3biK (pyccxnn hjih HeMeuKnn), xcejiaa Hanra 
nozwepxcxy y npeflCTaBHTejien cbohx HaynHbix uikoji. 

IlocJieflOBaTejibHO 3anojiHsw TaOjinuy, Mbi BbiflBnjin npo6ejibi b Hauinx 3HaHHax o 
pernoHajibHOM pacnpocTpaHeunn 6 ojiot, oco6chho sto xacajiocb 6 ojiot UeHTpajibHon 
A3 hh. Bbuio peineHO oOparaTbca 3 a noMombio k cneunajincTaM b pernoHax n OTZiejibHbix 
CTpaHax. 

ynacTHHKH paOonero coBemaHna comacnjincb c TeM, hto h jxen co3ziaHHfl cxeMbi 
6 ojiOTHbix pernoHOB ziozDKHa 6bm> BomiomeHa b MejiKOMacurraOHon xapie, reorpacjiHHec- 
xa^'ocHOBa KOTopon OyzieT npezinoxceHa A. Chphhbim (MHcraTyT ziecoBezieHHfl PAH). 
Taxxce npezinojiaraeTca Bbinycrara cSopHHK c onncaHneM 6ojiorabix pernoHOB, ranoB 
6 ojiot, pa3MepoB, ncnojib30BaHHfl h CTaTyca oxpaHbi. 

Pa6oTa Ha# C03Z*aHneM KOHuenunn cxeMbi 6ojiOTHbix pernoHOB nepeziOBajiacb c 
npnpoziHbiMH SKCKypcHHMH. Mbi nocerajin 3HaHHTejibHoe kojihhcctbo BbicoKoropHbix 
6 ojiot, pa3JiHHaiomnxcH no MecTonozioxceHnio, xapaxrepy pacraTezibHoro noxpoBa n 
MHHepajibHOMy nnTaHHio. 

B oflHH H3 ziHen opraHH3aTopbi coBemaHna no3HaKOMHjin ynacranKOB c paOoTon Hazi 
npoeKTOM no pecTaBpaunn ajibnnncxoro 6ojioTa Uberlingmoos (oxp. r. TaMCBera), Bbi- 
nojiHeHHbiM HucTHTyTOM SKOJiornn h oxpaHHon 6nojiornH BeHcxoro yHHBepcnTeTa npn 
coTpyijHHHecTBe c 3eMjieBjia^ejibuaMH, OeziepajibHbiM jiecnbiM aKunonepHbiM oOmecTBOM 
(OBf) h BceMnpHbiM Oohxiom zuncon npnpozibi (WWF) Abctphh. Ha npe3eHTaumo 
npoeKTa 6bijin npnmaineHbi xcypHajincTbi, npeziCTaBnTezin oOmecTBeHHOcra. HzieHbi IMCG 
BbicTynajin b xanecTBe MOKj^yHapo^Hbix sxcnepTOB, ziaBinnx cboh KOMMeHTapnn n 
pexoMeHziaunn no npoexTy. ynacranicaM Meponpnflrafl 6buia npeziocTaBJieHa B03M0XCH0CTb 
ocMOTpeTb 6 ojioto, oueHHTb nonbiTKH aBCTpnHCKHx Kojuier H3MeHHTb rn^pojiornHecKHH 
pexcHM ocyuieHHoro 6ojiOTa n BepHyra eMy nepBOHanajibHbin o6jihk. Oco6oe BHHMaHne 
6 buio y^eneHo npo6jieMe noBepxHOcraon 3po3nn, KOTOpaa Hen36ex<HO B03HHKaeT npn 
CTpomejibCTBe ziaM6, neperopaxcnBaiomnx ctok c 6 ojiOTa. Ha czieziyiomnn zieHb b 
pa3JiHHHbix H3flaHHflx MecraoH npeccbi no^BHjiHCb penopTaxcn o npoeKTe pecTaBpaunn 
6 ojiOTa n cjDOTorpacjDHH ynacTHHKOB coBemaHna, KpaTKaa HH(J)opMauHH 6buia pa3MemeHa 
b HHTepHeTe. 

XoneTca cxa3aTb HecKOJibKO cjiob o pacraTejibHOcra 6 ojiot Abctphhckhx Ajibn. Tax, 
nanpwMep, ojjho h3 6 ojiot mccthocth Sauerfelder Wald, pacnojioxceHHoe na BbicoTe okojio 
1700 m, npeflCTaBjiaeT co6on KycTapHHHKOBO-nyuinueBO-c(J)arHOBoe 6 ojioto. BcTpenaiOTCH 
oObiHHbie KycTapHHHKH Tae)KHbix 6 ojiot: Calluna vulgaris , Oxycoccus microcarpa , Em- 
petrum nigrum , Vaccinium uliginosum , Betula nana. KpoMe Eriophorum vaginatum b 
T paBAHOM apyce npncyTCTByiOT Care )c pauciflora , Trichophorum cespitosum. CcjDaraoBbie 
mxh Taxxce caMbie oObiHHbie Hauinx BepxoBbix 6 ojiot (Sphagnum magellanicum , 
S. fuscum , S. angustifolium , S . capillifolium). Ha KOHKax npon3pacTaiOT jininanHHK Cla- 
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OcHOBHbie THnbI 6ojiot 


Twnbi 6ojiot 

OnpeaejieHHe 

ripMHUMnbl 

noApa3,aejieHMH 

3ohw 

CrpaHbi 

riTHHbH BepilIHHbl 
(Bird Tops)* 

IyaHoreHHbie 

He T 

ApKTHHecKaji, aHTapKTHHecKan 

AHTapKTMKa, HopBernn, 

KaHaaa, Pocchh 

IlojiHroHajibHbie 
(Polygon Mires) 

Mepanbie TpemHHOBaTbie 

Pa3Mep nojinroHOB, reoMeTpua 
nojinroHOB, Mop(J)OJiornH no- 
BepXHOCTH, Tim TpemHH 

ApKTHKa, AHTapKTMKa (KaHa¬ 
aa), Tymtpa (Poccmh), ropbi, 
KOHTHHeHTanbHbie perao- 
Hbl? 

HopBernfl, KaHaaa, Poccmh, 
CUIA (AancKa), MoHrojiHH 

EyrpncTbie 
(Paisa Mires) 

Eojioia c Be*moMep3JibiM 
(jre^HHbiM) aapoM 

Pa3Mep 6yrpoB, Mop(j)OJiornH, 
MOp(f)OJIOrHH KOMJUieKCOB, 
pOCT 

Tynapa Taitra (Poccmh); 
apKTHHecKaa —> EopeajibHaa 
(KaHaaa), ropbi 

HopBernn, KaHaaa, Pocchh, 
IIlBeuMM, Omhjihhkmh, 
MoHrojinn, KMTan, flnoHHH, 
OpaHirna (KeprejieH), Texna 

Aana 

(Aapa Mires) 

MHHepOTpO(J)Hbie CKJIOHOBbie 
CTpyKTypMpoBaHHbie 

Pa3Mep 3JieMeHTOB noBepxHo- 
CTH, reOMeTpMH 3JieMeHTOB 
noBepxHOCTH, pacnojioxceHHe 
SJieMeHTOB nOBepXHOCTH 

Tyuapa Tanra (Poccmh); 
CyEapKTHKa HeMopajibHan 
(KaHaaa), ropbi 

HopBernn, KaHaaa, Pocchh, 
lIlBeilMH, OMHJWHaHK, 
riopTyrajiHK, Abctphh, 
IIlBeHliapMH, flnOHHH, 
OpaHHHii, HexMM, nojibina, 
ApreHTHHa, CHIA, Hmjih, 

H. 3ejiaHKHH, ABCTpajinn? 

EojioTa-ruiamM 
(Blanket Bogs) 

EojioTa, nKTaiomnecn TOJibKo 
aoxcasiMH, noKphiBaiomne 
Boaopa3aea mjih Becb 
Jianmna(J)T 

B03BbIUieHH0CTM, HM3MeHHO- 
CTH 

OKeaHmecKaH SopeajibHaa —> 
HeMopajibHan, ropbi 

HopBerHK, KaHaaa, Poccmh, 
ApreHTHHa, Hhkh, 

H. 3eaaHaHH, TacMaHHH, 

WpaaHaHH, 

BeaHKOSpMTaHHH. UlBeUHH?, 
ABCTpMH?, UJBeHliapMH?, 
OpaHitMa?, Eeabma?, 

Yranaa? 

KoHfleHcaimoHHbie 

(Condensation 

Bogs) 

B OCHOBHOM IIHTaiOTCH 
KOHUteHCanHOHHOH BO^OH 

HeT 

fopbi 

LLlBeMiiapHH, Abctpmh, Ilepy 



BepxoBbie b y3KOM 
CMbicjie (Bogs s. str.) 

EojioTa, nnraioinHeca TOJibKo 
^OXaHMH, B03BbIlIiai0mHeCH 
Haa OKpyxaiomeH TeppHTo- 
pnen 

MHKpoMop(J)oaorna (naaTo, 
Kynoaa h t. a.)> • 

KOH(j)Hrypamia 
(3KCljeHTpHHHbie, 
KOHneHTpHHHbie H T. a ), 
MecTonoaoxceHHe 
(CKaOHOBbie, KOTaOBHHHbie) 

EopeaabHaa HeMopaabHaa 
(KaHaaa); ceBepHaa Tanra-» 
aecocTenb (Poccna), 

BaaacHbie cy&rponnKH, ropw 

EBpona, (ncKaioaaa 
FIopTyraaHK), MaabTy, 
AaEarano, Tpeunio, 
MoaaaBHio, BeHrpnio), 
Poccna, KirraH, flnoHHa; 
MoHroana?, Typmia?, 
ApMeHHa?, Tpy3Ha? 
ABCTpaana, TacMaHHa, 
MHaoHe3Ha, MaaaifoHa, 
JlecoTO, K). A(J)pHKa, 
KaHaaa, CI1IA, ApreHTHHa, 
Hnan, TBHaHa, CypHHaM 

OTKpbITbie HM3HHHbie 
(Open Fens) 

MHHepoTpo(J)Hbie 6e3 JiecHoro 
noKpoBa 

Xhmuh (SeaHbie—SoraTbie), 

HCTOHHHK BOabI H 

aHHaMHKa, reoMop^oaorna, 

(J)H3HOHOMHH 

(HH3KOOCOKOBbie— 

KpynHoocoKOBbie) 

Bee 


OGjieceHHbie HH3HH- 
Hbie (Forested Fens) 

MHHepoTpo4>Hbie c jiecHbiM 
nOKpOBOM, KOTOpblH yaacT- 
ByeT b Top<J)OHaKoruieHHH 

Xhmhh (GeaHbie—6oraTbie), 

HCTOHHHK BOabI H 

aHHaMHKa, reoMop(})oaorHH, 

(J)H3HOHOMHH 

? 


npHdpexcHbie 
(Coastal Mires) 

rioABepraiOTCH bjihhhhio 
mopckhx Boa, HeodaeceHHbie 

OH3HOHOMHH 

? 

KaHaaa, Poccna, TepMaHna, 
OnHaanana, rioabiua, 
lilBeuna, JlnTBa, CUIA, 
apynte??? 

MaHrpoBbie 
(Mangrove Mires) 

IloaBepraiOTCH bjiuhhmio 
mopckoh Boabi, odaeceHHbie 

OH3HOHOMHH 

TponHKH, cyGTponHKH 

ABCTpaana, apynte? 


flpMMeMaHMe. * Thii npeanoacwi b KanecTBe caMocTOjrrejibHoro H. Joosten. 



donia rangiferina h nenenoHHbiH mox Mylia anomala. E^HHCTBennaH MonaacnHa, npexgje 
flBJiflBLiiaflCfl ocTaTOHHbiM 03epK0M, 3apocjia Scheuchzeria palustris h Carex limosa , b BOfle 
BCTpenaeTCH Sphagnum majus , no Kpaio MonaxcnHbi oObineH S. fallax. 

3/tecb >Ke, b He6ojibLuon xoTJiOBHHe, mu BCTpeTHjin 6ojioto /jpyroro Tnna, Tax 
Ha3biBaeMbin «transitional fen». B uejioM 6ojioto MOxceT 6biTb oxapaKTepH30Bano xax 
ocokobo (Carex rostrata, C. nigra , C. echinata)-cdparHOBOQ (Sphagnum subsecundum). 
H3peaxa BCTpenaioTCfl nepHbie BbiMonxn c neneHOHHbiMH MxaMH. Koe-rae no 6ojiOTy 
pa36pocaHbi OT^ejibHbie nax/ibie soeMnnapbi Picea abies h Larix europaea. Ha stom 
6ojiOTe Mbi BnepBbie yBH^ejin Pinus mugo , KOTopbin o6pa30Ban cnjioujHbie 3apocjin Ojinxce 
k oxpaftxe. Taxne Bn^bi, xax Trichophorum cespitosum , Nardus stricta , Juniperus 
communis , Sphagnum compactum , CBn^eTejibCTByioT o bjihhhhh Bbinaca na 6ojiOTHyio 
3KocncTeMy. Ha OojiOTe 6biJia BCTpeneHa Homogyne alpina, bha, xapaxTepHbin juw ejiOBbix 
cooOmecTB. Hmepecno, hto ropHbie cicnoHbi Ha stoh BbicoTe noKpbiTbi ejibHnxaMn 
HepHHHHO-3eJieHOMOUIHbIMH C CaMbIMH o6bIHHbIMH H3.C BHJ3,aMH 3eJieHbIX MXOB-, TaKHMH 

icax Dicranum scoparium , Hylocomium splendens , Polytrichum commune , Rhytidiadelphus 
triquetrus. MecTHbie jiecHnxn na3biBaiOT Taxne Jieca «Hauia CxaHflnHaBna». B jiecax 
BCTpenaeTCH Sphagnum russowii. B cncTeMe 3KOJioro-c}).nopncTnHecxoH xnaccnc})nxaunn 
3th jieca othocatca x xjiaccy VACCINIO-PICEETEA Braun-Blanquet 1939 (Steiner, 
1992). 

Ecjih 6bi He HexoTopbie 3ana^Hbie n anbnnncxne Bnjabi, BpeMH ot BpeMeHH BCTpenaio- 
mneca, Taxne xax Rhododendron ferrugineum , Homogyne alpine , Arnica montana , 
Veratrum album , xa3anocb, hto Mbi b o6biHHOM TaexcHOM Jiecy. 

Bo BpeMH sxcxypcnoHHbix MapuipyTOB Mbi noceTHjin Taxxce xjnoneBbie 6ojiOTa (spring 
fen). PacTHTejibHOCTb xmoneBbix 6ojiot — ocoxoBO-TpaBsmo-MOxoBasi. BonoTa 3Toro Tnna 
TpaAHunoHHO Hcnojib3yiOTCH xax ecTecTBeHHbie nacrOnina. 

TaxHM o6pa30M, coBemaHne naMeTnjio nyTb flajibiienmen cobmccthoh pa6oTbi Ha,a 
co3aanneM TnnojiornHecxon cxeMbi pacnpocTpaHeHna 6ojiot Ha 3cmhom inape, no3BO.nn.no 
3aTpoHyTb npoGjieMbi «mire regionality» (hjih pahoHnpoBannsi 6ojiot b Hameh TepMHHO- 
jiornn), ^ano B03M0>KH0CTb eme pa3 xpnTnnecicn npoaHann3npoBaTb nMeiomneca jinTepa- 
Typubie hctohhhxh h xapTorpac|)nHecxne MaTepnajibi, a Taxxce o6oraTHjio 3naHn5i ynacT- 
hhxob o npnpofle Gojiot Abctphhckhx Ajibn. 

OnepeflHon cnMno3nyM IMCG coctohtch bo Opamjnn 10 — 22 rnojia 2002 r. 

* 
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Kopnopaunen, He OTHOcamenca x c^eaepanbHOMy OioaxeTy. B paOoTe coBemaHna npnnn- 
Man ynacTne G. Plattner — pyxoBO^nTejib npoexTOB OBf, a Taxace H. Muller — rnaBa 
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Ta6jiHua I. flxipbmiKH (a, 6) h jieHKoruiacTbi (6, a) ceKpeTopHbix KJieTOK. 

Ha CTajiHH MepwcTeMbi; 6, z — Ha 3peJioii CTaann, zk — rpaHyjiapHbiH komhohcht, (Jjk — cf}n6pHJuiapHbiH KOMno- 
HeHT, (J)i{ — cf3M6pHJiJiapHi>iH ueHTp, mg — aapbiiuKOBasi BaKyojib. MacumOHaa JiimeftKa: 0.25 mkm. 



Kc. 4 



Ta6jiHua II. ^hkthocomh (a , 6 , a), pbixjio (})H6pHJuiflpHbie ny3bipbKH Tonb^>KH (<?) h Tpy6naTbiH rpaHyjiap- 
HblH peTHKyJiyM (e) CeKpeTOpHbIX KJieTOK, flHKTHOCOMa 3peJ10H KJieTKH MC30(})HJUia (7)). 

a — Ha cTauHH MepwcTeMbi; 6, a — Ha cTaann oTJioxeHHa npoTy6epaHueB o6ojiohkh; z, e — Ha 3pejioii cTaann xejie3KH. zn — 
rnaaKHH 6ejiKOBbiH ny3bipeK, on — 0KaiiM.neHHbiH ny3bipeK, mzp — TpaHc-roJibflxn-peTHKyjiyM, <pn — rpaHyjiapHO-cj3H6pHJiJiHp- 

Hbifi ny3bipeK. MaciiiTa6Haa JiHHeftKa: 0.25 mkm. 



Ta6jimja III. Mhtoxoh^phh ( a —a), nepoKcncoMbi (<)— e), MHKpoTpyOoHKH {w, 3, CTpejiKH), KyTHKyjia (u , k) 
h «noacoK Kacnapn» ( ji)\ b ceKpeTopHbix KjieTKax MepHCTeMaTHnecKOH (a, d, jk) h 3pejiOH ( 6 , e , 3 , u) >xejie- 
30K, b KjieTKe Me30(})HJuia (<?), anH^epMbi ( k ) h OapbepHOH KjieTKe (z, ji) 3aKOHHHBinero pocT jmcTa. 

ko — KJieTOMHaa oOoJioHKa, rui — iuia3MajieMMa, (Jm — rpaHyjiapHO-cj3H6pHJiJiapHbiH ny3bipeK y ruia3MaJieMMbi. MacuiTaO- 

Haa JiHHeiiKa: a — k — 0.25 mkm, ji — 1.0 mkm. 









K cm. O. JJ. Hwaupopoeou, c. 49 


Ta6jiHija I. IlbijibueBbie 3epHa bh^ob poaa Myosotis. 

M. palustris (3anaaHt>m Casm); 2 — M. palustris (.flKyTHfl); 3 — M. caespitosa; 4 — 

MaciuTa6Haa jinHeiiKa: 1 mkm. 






Tafijimja II. IlbiJibueBbie 3epHa bhuob pona Myosotis. 

strobaicalensis; 3 — M. sachalinensis; 4 — M. arvensis; 5 - 
nlis; 8 — M. sylvatica (CeB. AMepHKa); 9 — M. asiatica. Mi 
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